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PREFACE. 



This Key contains solutions to all the problems, oral 
and written, in 

White's New Complete Arithmetic, 

Excepting the inductive oral problems, and those purely 
drill problems which present no difficulty to those who 
are familiar with the processes involved. 

Most of the solutions of the written problems are 
given in the equation form, since this not only requires 
less space than any other, but it also permits the giv- 
ing of all needed explanations in connection with the 
solutions. It is assumed that all teachers can perform 
the numerical operations indicated. 

Cincinnati, 0., April 6, 1884. 



N. B, — Any one who may discover an error in this 
edition, will confer a favor on the author by calling 
his attention to it. 
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I^TEW COMPLETE ARITHMETIC. 



SOLUTIONS OF PROBLEMS, 

Page 45. 

Prob. 88. L. C. M. of 10, 12, and 15 = 60, no. of min. 
each will walk; 

60 min. -=- 10 min. = 6, no. of miles A will walk ; 
60 min. -^- 12 min. = 5, no. of miles B will walk ; 
60 min. -^ 16 min. = 4, no. of miles C will walk. 



FRACTIONS. 

Page 52. 

48. i^^ = f. Since i is ^, f is 3 times ^, which 
is ^^, and hence the resulting fraction f equals ^, 

49. If, for example, both terms of \^ be divided by 
3, the resulting fraction is f . The size or value of the 
fractional part in f is 3 times as great as in ||, while 
the number of parts taken in f is only one third of the 
number of parts taken in |f ; and hence i = H- 
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In like manner, it may be shown that the division 
of both terms of any fraction by the same integer di- 
vides the number of parts taken by the integer, and, at 
the same time, increases the size or value of each part 
taken as many times as there are units in the integer ; 
and hence the value of the resulting fraction equals 
the value of the given fraction. 

PsLge 54. 

®*« 8$4 =A- Since ^ equals •^, f equals 2 times "^, 
which is -j^, and since the resulting fraction ^ equals 
I, the value of the fraction is not changed. 

96. If both terms of the fraction f be multiplied by 
3, the resulting fraction will be ■^. The number of 
parts taken in '^ is 3 times as many as the number 
of parts taken in f , but the size or value of the part 
taken in ^ is only one third of the size or value of 
the part in f, and hence ^ = f. 

In like manner, it may be shown that the multiply- 
ing of both terms of any fraction by an integer multi- 
plies the number of parts taken by the integer and 
divides the size of the parts taken by the same number, 
and hence the value of the resulting fraction equals 
the value of the given fraction. 

Page 58. 

10. Take, for example, f , 4, and ^. The fractional 
unit in each of these fractions is oTie ninth, and, since 
f, f, and ^ are composed of the same fractional unit, 
they are like numbers, and hence may be added. The 
sum of the numerators (9) is the number of this com- 
mon unit (ninth) in all of the fractions taken together. 

In like manner, it may be shown that all fractions 
which have a common denominator, are composed of 
the same fractional unit, and hence are like numbers 
and can be added. 



NEW COMPLETE ARITHMETIC. 7 

Pasre 61. 

11. The fraction f can not be subtracted from f 
without first reducing them to equivalent fractions 
with a common denominator, because the fractions f 
and f are not composed of a common unit, and hence 
are not like numbers. 

Page 63. 

60. 16| gal. + 21f gal. = 38J gal., quantity sold ; 
45^ gal. — 38J^ gal. = 7f gal., quantity unsold. 

61. ^ + 3^ = ^ -|- ^ = 1^, part to wife and children ; 
fi — tI = tt) part to college. 

62. 1^ of f = 3^, part of factory sold : 
J — ^= ^, part still owned. 

63. 1^ + ^ =H) V^^ ^^ mud. and water; 
If — M = li> part in air. 

Page 64. 

9. The multiplying of the numerator of 3^ by 3 
multiplies the number of parts taken by 3, while the 
size or value of the parts is not changed, and hence 
the value of the fraction is multiplied by 3. ^ = 
AX 3. 

10. The dividing of the denominator of ^^ by 3 in- 
creases the size or value of each part taken 3 times, 
while the number of parts taken is not changed, and 
hence the value of the fraction is multiplied by 3. 
iT^ = IT X 3. 

Page 65. 

36. 5Xf = ^, and | of 5 = J^; hence 5Xf = f 
of 5. 

In like manner, it may be shown that the product 
of an integer by any fraction equals the fraction of the 
integer. 
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Pafire 67. 

78. f X f = 4X6 = T > f of I = gx4 = f i 

hence f X f = | of f . 

Page 68. 

101. $245 X I = $214f . 

102. $13250 X A = »7729i 

Note.— pie ship was sold for $13250, and the man's share is 
A of $13250. 

Pase 69. 

10. The dividing of the numerator of f by 4 divides 
the number of parts taken by 4, while the size or value 
of the parts is not changed, and hence the fraction | is 
divided by 4. f -=- 4 = ^. 

11. The multiplying of the denominator of f by 3, 
divides the size or value of the parts by 3, while the 
number of parts taken is not changed, and hence the 
fraction f is divided by 3. f -=- 3 = ^^. 

Pasre 71. 

37. 12-^^ = 12x6; 12^| = ^ = 12xf; 

hence 12 ^ | = 12 x f 
88. 10-r-i=10x8; 10^f = ^ = 10Xt; 

hence 10 -h f = 10 X |. 

Page 72. 

60. Take, for example, f for a dividend and f for a 

divisor; |^i = ^*-^=f$| = |Xf 

In like manner, it may be shown that the quotient 
of any two fractions equals the dividend multiplied by 
the reciprocal of the divisor. 
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PsLge 74. 

f of f =f ; I of i = \; ^^\ = y>. = 2^. 
10. i^^ = ^ of 2i-i-6i = |^V- = i^- 

11. ^-^-1 of |-^^ = |^,^ = ^ = |. 

IS- |4^ = (l + A)-^(i-A); 

16. -Ixl^ci-DxCi^i); 

i ^f =1; *^i = ¥; ix-V^ = 3|. 

1 7. 15 A. -r- I A. = 24, number of lots. 

18. 6| -^ 21 = ^ft -5- 21 = 1^, the other number. 

19. 26t-i-f-*5^^|=44^. 

20. 2 J bbl. -f- f bbl. = i -^ I = ff = 6i, no. of months. 

Pagre 75. 

21. $6^ ^ $1 = J^ -^- 1 = Jj!^ = lOf , no. of bushels. 

22. $174 -M3 = Sli, cost per yard ; 
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28. 20i mi.~33^ mi. =iy^-hf* = M = 6^, no. of 
hours. 
24. $841| -^ «33i = ^« -^ J^^ = 26i, no. of acres. 
Or, $841| -r- $34 = *841i X 3 -~ 100 = 26 J, no. of acres. 

Pasre 77. 

'6. The sum of |, |, and i is fj ; and fj less fj is ^, 
or 3^, the part of price paid the third year. 

6. 4^ of 42 years is 6 years, and ^ of 42 years is 2 
times 6 years, or 12 years, the age of the son. 

7. If he sold the cow for f of the cost, he lost ^ of the 
cost ; i of $33^ is $5f , the sum lost. 

8. If ^ of a yard cost $8^, ^ of a yard cost \ of $8^, 
or \ of $^, which is $|, and f of a yard cost 3 times 
«|, which is $J^, or «5. 

' 9. If Mary's age is f of Jane's, it is f of 16f years, 
which is i of 50 years, or 12^ years : Mary's age is 12^ 
years. 

10. If the man sold | of his share, he sold f of f of 
the mill, which is If, or f , of the mill, and hence he had 
left the difference between f and ^ of the mill ; f — -f = 
ff — M = i^j or A) ^^® ps-rt of the mill he had left. 

1 1. If Charles gave his sister f of a pound, he had 
left the difference between f and f of a pound, which 
is f of a pound ; if he gave a playmate f of what was 
left, he gave him f of f of a pound, which is f , or ^, 
of a pound, and Charles had then ^eft the difference 
between f and ^ of a pound, which is -J- of a pound. 

12. If 35 years are f of her husband's age, -f of it is -^ 
of 35 years, which is 7 years, and ^ is 7 times 7 years, 
which is 49 years: the husband's age is 49 years. 

18. The difference between | and f is f^ less HyOr-^; 
if 14 is ^ of the number, -^ is 4- of 14, which is 2, and 
If is 30 times 2, which is 60 : the number is 60. 

14. When Charles is | older, his age will be -J of his 
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present age ; if ^ of his present age is 21 years, ^ is | of 21 
years, which is 3 years, and f , or his age, is 5 times 3 
years, which is 15 years : Charle's age is 15 years. 

18. If $90 is i more than the cost, $90 is ^ of the cost; 
if $90 is i of the cost, i is ^ of $90, which is $15, and |, 
or the cost, is 5 times $15, which is $76 ; the horse cost 
$75. 

19. If $30 is ^ more than the cost of the dress, $30 is 
Y of the cost of the dress ; if $30 is ^ of the cost, ^ is 
3^ of $30, which is $3, and ^, or the cost, is 7 times $3, 
which is $21 : the dress cost $21. 

21. If f of 45 years, or 27 years, is ^ of the wife's age, 
4- of her age is 9 years, and ^ of her age is 7 times 9 
years, which is 63 years : the wife's age is 63 years. 

Pasre 78. 

22. If 9 years, Harry's age, is f of Charles's age, J of 
Charles's age is -^ of 9 years, or 3 years, and ^, or his age, 
is 4 times 3 years,- which is 12 years; Samuel's age, being 
f of Charles's, is f of 12 years, which is 7-i^ years : Charles 
is 12 years old and Samuel 7^ years old. 

23. If the cost of the chain was ^ of the cost of the 
watch, the cost of the watch and chain together ($160) 
was ^ plus ^, or -^ij^ of the cost of the watch ; if ^ij^ of the 
cost of the watch was $160, ^ of its cost was -^ of $150, 
or $16, and ^, or its cost, was 7 times $15, which is $105 ; 
if the cost of the watch was $105, the cost of thie chain 
was ^ of $105, which is $45. 

24. If to A's age there be added f and f of his age, the 
sum will be H + H + A ^f ^^s age, which is f^ of his 
fl'ge ; if fi of ^^8 age is 62 years, ^ is -g^- of 62 years, 
which is 2 years, and || is 15 times 2 years, which is 30 
years : A's age is 30 years. 

26. The three fields contain -1 + i + i of the sheep, 
which is -^ + A + A> or M) of the sliee^\ \1 ^ <^1 'n^^ 
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sheep are in three fields, the fourth field contains ff less 
If, or ^ of the sheep ; if ^ of the sheep is 52 sheep ^ 
is -j^ of 52 sheep, which is 4 sheep, and |f , or the numr 
ber of sheep, is 36 times 4 sheep, which is 144 sheep : 
there are 144 sheep in the 4 fields. 

26. ^ of the cost of the harness was ^ of $35, which is 
$10, and, if f of the cost of the bridle was $10, J- of its 
cost was -J- of $10, which is $2, and f, or its cost, was 8 
times $2, which is $16. 

27. If f of a man's age, plus 15 years, is f of his age, 15 
years is the difference between f and f of his age, which 
is ^ of his age : if ^Aj^ of his age is 15 years, ^ of his age 
is 3 years, and |^, or his age, is 12 times 3 years, which is 
36 years. 

28. -^ of 138 miles is 6 miles, and ^ is 15 times 6 
miles, which is 90 miles; if f of the distance from 
Columbus to Cincinnati is 90 miles, J of the distance is 
30 miles and ^, or the distance, is 120 miles. 

80. If f of the value of the house equals | of the value 
of the lot, ^ of the value of the house equals ^ of the 
value of the lot, and |, or its value, equals f of the value 
of the lot, and hence the value of both house and lot is 
f plus f, or -y^, of the value of the lot ; if -y^ of the value 
of the lot is $4400, i is $400, and |, or its value, is $2000 ; 
the value of the house is f of $2000, which is $2400. 

81. If f of A's money equal ^ of B's, ^ of A's is ^ of 
f , or f of B's, and f of A's is ^ of B's ; if both together 
have $340, 4- of B's plus ^ of B's, or i^ of B's is $340 . 
if ^ of B's is $340, | of B's is -^ of $340, which is $10^ 
and ^ of B's is 7 times $10, which is $70; if B's money 
is $70, A's moijey is ^ of $70, which is $270. 

82. If I of A's age is f of B's, i of A's age is ^ of B's, 
and A's age is | of B's age, or | of 20 years, which is 16 
years: A's age is 16 years. Or, f of B's age is f of 20 
years, which is 12 years, and if f of A's age is 12 years, 
^ of A's age is 4 years, and his age is 16 years. 
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33. If ^ of a yard of velvet cost $2f , or $f , if- of a yard 
will cost ?|, and ^, or a yard, 7 times *J, which is J^, 
or $9i; if a yard cost $9J, | of a yard will cost | of $9^, 
which is $4^ ; f of a yard will cost § of $9J, which is 
J6f ; and 1 J yards will cost 1 J times $9^, which is $12|. 

Pagre 79. 

38. If the cost of f of a yard of silk be $1^, or $f , the 
cost of J of a yard is $^j and the cost of f , or a yard, is 
8f , and as many yards can be bought for $8 as $f is con- 
tained times in $8, which is 5; as many yards can be 
bought for $10 as $f is contained times in $10, which 
is 6J^; as many yards for $9f, or $^, as $| is contained 
times in $^, which is 6 : hence 5 yards can be bought 
$8, 6i yards for $10, and 6 yards for $9|. 

40. If a train of cars run f of a mile in If, or ^ of a 
minute, it runs ^ of a mile in f of a minute, and f , or a 
mile, in 4;^ of a minute, and hence it will run as many 
miles in 6f , or 4j^, minutes, as -^ is contained times in 
4j^, which is 3 ; as many miles in lOf or ^ minutes, as 
■^ is contained times in ^, which is 5 ; as many miles 
in 15 minutes as -^ is contfiined times in 15, which is 7; 
and as many miles in 30 minutes as -^ is contained 
times in 30, which is 14. 

41. If 4 pounds of coffee cost $f , 1 pound cost \ of 
$1, which is $f ; if a pound cost $-J, 6 pounds will cost 6 
times $f, which is $1^; 10 pounds, 10 times $|, which is 
$2f ; 7 pounds, 7 times $J, which is $1|; and 12 pounds, 
12 times $|, which is $2f . 

42. If 12^ tons of hay will feed 5 horses a year, \ of 12^ 
tons, or 2^ tons, will feed 1 horse a year, and 8 times 2^ 
tons, or 20 tons, will feed 8 horses; and 12 times 2^ 
tons, or 30 tons, will feed 12 horses. 

43. If a rod 5 feet long casts a shadow 8^ feet long, 
each foot of the rod casts a shadow ^ of 8J^ feet, which 
is J of a foot, and if a pole, at the ^^.^cvfe \vK\fc <i\ ^w^ ^ 
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cadsts a shadow 17^ feet long, the pole must be as many 
feet long as 4 of a foot is contained times in 17^ feet, 
which is lOJ. Or, since 5 feet, divided by 8jt, is |^, or 
f , the length of the rod is f of the length of its shadow, 
and since, at the same time of day, the length of the 
pole is f of the length of its shadow, the length of the 
pole is f of 17i feet, which is lOJ feet. 

44. Since it will take 1 man 3 times as long as 3 men 
to do the work, it will take 1 man 3 times lOf days, 
which is 32^ days ; and it will take 8 men \ of the time 
of 1 man, or \ of 32^ days which is 4 ^ days. 

46. If a barrel of flour will supply 12 persons 4| days, 
it will supply 1 person 12 times 4f days, which is 55^ 
days, and it will supply 7 persons | of 56^ days, which 
is 7|^ days ; and it will supply 10 persons -^ of 56^ days, 
which is 5^ days. 

46. If A can do a job of work in 12 days, he can do 
^ of it in 1 day, and if B can do the job in 10 days, 
he can do ^^ of it in a day, and hence A and B together 
can do ^ plus 3^, or ^ of the job in 1 day, and it will 
take both of them as many days to do the entire job as 
^ is contained times in |^, which is 5^^. It will take 
A and B 6^ days. 

47. If A and B can do the work in 8 days, they can 
do \ of it in one day, and if A can do it in 12 days, he 
can do -^ of it in one day, and hence B alone can do in 
one day the difference between \ and -^ of the work, 
which is ^ of it : if B can do ^ of the work in one 
day, it will take him as many days to do the work as 
^ is contained times in ^, which is 24. 

49. The adding of the same number to both terms 
of a proper fraction increases its value, and the sub- 
tracting of the same number from both terms of a 
proper fraction decreases its value. If, for example, 5 be 
added to both terms of f, the resulting fraction is ^, 
which 18 greater than f (^), but if 2 be subtracted 
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from both terms of f , the resulting fraction is ^, which 
is leas than f . 

Note. — This will be found true whatever proper fraction be 
taken, and the principle may be proved by Algebra. 

60. The adding of the same number to both terms 
of an improper fraction decreases its value, and the sub- 
tracting of the same number from both terms of an 
improper fraction increases its value. If, for example, 3 
be added to both terms of f , the resulting fraction will 
be f , which is less than f (^ = || ; J = ||) ; and if 3 be 
subtracted from both terms of f , the resulting fraction 
will be f , which is greater than f . 

Note. — If the same nimiber be added to or subtracted from 
both terms of an improper fraction which equals 1 or unity, as |, 
the value of the fraction will not be changed. If both terms of 
any fraction be multiplied or divided by the same number, the value 
of the fraction will not be changed. 

Pasre 80, 

59. 21f A. + 34f A. + 45^ A. + 56f A. + 2^ A. = 
188f A. 

60. 786i sq. yd. -^ SOJ sq. yd. = ^^ -^ i|i = 26, no. 
of sq. yd. 

6 1. 76f mi. -f. 6f mi. = ^i -T- V^ = 13^, no. of hours. 

62. «62 ^ »8f = 62 -^ ^ = 6, no. of tons. 
68. $68 -f- tV = ^265, cost of 1 acre ; 

«265 X 8 = $2040, cost of 8 acres. 
64. $3^-M = $^ X | = $6^, cost of 1 yard; 

«196f -^ $5f == ^Mp -f- i^ = 34|, number of yards. 

65. ^ of H = ^XH = H; M-H = M; 

69 -~ H = ^^^ = 105, the number. 
66. -^ + f = H ) P^^ ^f journey traveled in 2 days ; 
ff — if = Aj P^^ ^f journey traveled in 3d day; 
24 mi. -r- ^ = ^^yg^ = 116i mi., length of the 
journey. 
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67. $350 -^ if = i^^^^ = $1375, income. 

Or, (8350 ^ 14) X 55 = $25 X 55 = $1375, income. 

68. $4860 -f-i| = $^^t^^^^^ = $14175, value of estate. 
Or, ($4860 -M2) x 35 = $405x35 = $14175, value of 

estate. 

69. II — ^ = ^, part of school composed of boys ; 
208 -f- ^ = iii^iA = 390, number of pupils. 

Paffe 81. 

70. ^ o{ i = ^Xi = -Ai part of ship sold for $3480; 
$3480-f-^ = $ 84ggxg; =$UQ16, value of ship. 

71. I of 1 = A, part of mill sold to B; 
i — ^ = A> part then owned by A; 
^ of ^ = ^, part sold to C for $460; 

$460 -^ A = 9^^^^ = $2555f , value of mill. 

72. 1^ + iV = tf > part of section owned by A and B ; 
^J. of f I = ^, part of section owned by C. 

78. f^ of I =^ ^, part of factory sold to B ; 

|. of I = ^, part of factory sold to C ; 

^ -|- ^ :5= ^^, part of factory sold to B and C ; 

I — T^= tVV — Ti^ = A» part then owned by A. 
74. f A's = f B's; i A's = i B's; A's = | B's; 

B's + 1 B's = I B's = 396 acres ; 

396 acres ^ f =^ 176 acres, B's farm ; 

396 acres — 176 acres = 220 acres, A's farm. 
Or, f of 176 acres = 220 acres, A's farm. 
76. f of $6160 = $2310, A's share ; 

^ of $6160 = $2800, B's share ; 

$2310 + $2800 = $5110, A's and B's share; 

$6160 — $5110 = $1050, C's share. 
Or, |f-(| + A) = l| — H = 4l, C's share of stock; 

if of $6160 = $1050, C's share of profit. 
76. f — I = I ; I of f = :^, part damaged by water ; 

f — ^ = -^, part uninjured (sold for $5280); 

$5280 ^ A = $35200, cost of stock. 
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77. I — f = f ; ^ of f = I, part paid for repairs ; 

I — i = f ; i of i = Aj part paid for stock; 

i— A = A; \ of ^ = 3%, part paid for utensils; 

^ — ^ = ^5, part left, equal to $650 ; 

$650 -^- ^ = $4875, amount of money at first. 
Or, f X i X i X i = i^, part left; 

$650 -T- ^ = M876, amount of money at first. 

N. B. — ^The successive fractional factors in the second solution 
denote the fractional part left after each expenditure. 

■ 78. 3| + 2J + 1| = 8J-J, number of yards in 1 coat, 1 
pair of pants, and 1 vest, or in 1 suit; 

67^ yds. -^- 8JJ yds. = 8, no. of each, or no. of suits. 
79. f + i^ = H; M — !* = «, sister's share; 

i — H = ^> diflference between elder brother's 
share and sister's share; 

$450 -T- ^ = $450 X 20 = $9000, entire estate ; 

$9000 X f = $3375, elder brother's share ; 

$9000 X ^ = $2700, younger brother's share. 

Pasre 99. 

2-dW=-^4%W-==0028. 
8. .325 = ^^ =if. 

4. .0045 = 1 oVo = acPoo * 

Page 100. 

6. 67.5 + .54 = 68.04, sum ; 
67.6 — .64 = 66.96, difierence; 

68.04 — 6&96 = 1.08. 

6. 64.5 + .015 = 64.515, sum ; 

64.5 X .015 = .9675, product ; 
64.516 — .9675 = 63.5475. 

7. 6.25 + .076 == 6.326, sum ; 
6.25 — .075 = 6. 175, difference ; 
6.325x6.175 = 39.056875. 
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8. .032 X. 005 = .00016; 
.0512 -f- .00016 = 320, 

9. 25.6^.064 = 400; 
32.4 X .015 = .486; 
400. — .486 = 399.514. 

10. $5.33X2.5 = $13,325; 
$13,325 -i- .075 = »177.66J. 

11. .0^25 X 1.25 = .103125 ; 
.OOejX. 016 = .0001; 
.103125 -4- .0001 = 1031.25. 

12. .000015 X 7000000= 105. 
la .0000016 -^ .025 = .000064. 

14. 205000000 -^ .0041 = 50000000000. 
16. .64 X 2.5 = 1.36, product of the two decimals ; 
.0189 -H 1.36 = .014, third decimal. 



UNITED STATES MOS"ET. 

Pasre 103. 

18. $900 + S1200 + »760 = $2850, value of city lots ; 
$3076 — »2850 = $226, difference paid in money. 
14. $326 + $460.80 + $200.60 + $246 = $1221.40, ex- 
penses ; 

$1600 — $1221.40 = $378.60, amount left. 
16. $76 + $230.80 + $180.40 + $95 = $581.20, amount 
deposited; 

$40 + $87.60 + $331.46 + $20.15 + $18.60= $497.70, 
amount drawn out; 

$581.20 — $497.70 = $83.50, bank balance. 

Pagre 106. 

13. $1163.250 -5- $12,375 = 94, number of tons. 

14. 278 lb. + 309 lb. + 327 lb. = 914 lb., weight of hogs. 
9.075 X 914 = $68.65, amount received. 
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16. $.30 X 536 =$160.80, for butter; 
$.16| X 1200 = $200.00, for cheese ; 
$8.76 X 19 = $166.25, for hay ; 

$627.05, total receipts. 

16. $81 + $526 = $606, total cost ; 

$.18 X 540 =$97.20, sale receipts for coflFee; 
$1.60 X 420 = $672., sales receipts for tea; 
$672. + $97.20 =$769.20, total sale receipts; 
$769.20— $606 = $163.20, gain. 

Pasre 108. 

26. (1) $1600, cost at $1 ; 

$400, cost at 25 cts. ; 
200, cost at 12^ cts.; 



$600, cost at 37ir cts. 

27. (4) $2464, cost at $1 ; 

1232, cost at 60 cts.; 
308, cost at 12^ cts. ; 

$4004, cost at $1.62^. 

28. (5) $1250., cost at $1 ; 

626., cost at 60 cts.; 
312.50, cost at 25 cts.; 
156.25, cost at 12^ cts .; 

$2343.75, cost at $1.87^. 

29. (1) $640, cost at $1 ; 

$320, cost at 60 cts. ; 

160, cost at 26 cts.; 

80 , cost at 12^ cts.; 

$560, cost at 87ir cts. 

80. (4) $1.00 ^ $.26 = 4, number of dozens for $lj 

4 doz. X 106 = 420 dozens. 
8L $1.00 H- $.33^ = 3, no. yards for $1; 

3 yards X 120 = 360 yaida. 
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88. $ .15, cost of 1 lb. ; 

$1.35, cost of 9 lb. ; 

.075, cost of 8 oz. (^ lb.) ; 

.0375, cost of 4 oz. (^ of 8 oz.) ; 

.0Q93f, cost of 1 oz. (^ of 4 oz.) ; 

$1.47181, cost of 9 lb. 13 oz. 

84. $ .90, cost of 1 gallon. 

16 " 

2 qt. (i gal.) 

1 qt. 

" 16 gal. 3 qt. 

86. $ 4.25, cost of 1 bushel. 

7 " 



$14.40, 
.45, 
.225, 

$15,075, 

$ 4.25, 



it 



u 
u 



♦29.75, 
2.126, 
1.0625, 
.53125 , 

$33.46875, 






2 pk. (i bu.) 

1 pk. 

4 qt. (^ pk.) 

7 bu. 3 pk. 4 qt. 



2. 



Page no. 

«2.75 X 24 = $66.00 
.06^ X 21 = l.Bl\ 
2.60 X5.40= 13.50 
4.33iX 4 = 17.33i 



3. 



»98.14t^ 
«26 4- $44 + $15 = 84.00, amount of credits. 

$14.14^, amount of due-bill. 

$.161 X 23 = $3.83i 
12^X46== 5.62i 
1.62^ X 12 = 19.50 



.46 X 


8 — 


3.60 


1.37i X 


2 — 


2.76 


.75 X 


6 — 


4.60 



$39.80f , amount of bill. 
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4 lie. X46 = «4.95 

%. X 48 = 2.16 
27c. X36= 9.72 
28c. X17= 4.76 
7ic. X15= 1.12^ 
14c. X36= 5.04 
12^. X 8 = i.00 
95c. X 25 = 23.75 



5. 





$52.50^, amount of bill. 


$6.45 X 7: 


= $45.15 


3.75 X 6: 


- 22.50 


5.25 X 5: 


= 26.25 


6.95 X 13 : 


- 90.36 


4.10 X 20 : 


= 82.00 


.24 X 16 : 


- 3.84 




$270.09, amount. 


Oct. 9, $50. 




Dec. 1, 75. 




Dec. 10, 50. 




Dec. 15, 25. 


200.00, amount of cred: 



$70.09, face of due-bill. 



DENOMINATE NUMBERS, 

Pasre 128. 

28. ^ yd. = ^ffi ft. = i3x^^ in. =.. l^ in. 
24. \i lb. = J^^ oz. = 11 oz. == 11 X 20 pwt. = 
220 pwt. 

26. .0066 w. = .0065 X 7 da. =:- .0455 da. = .0455 X 
24 h. = 1.092 h. 

6. 9.6 pwt. == -If oz. = .48 oz. = ^ lb. = .04 lb. 

27. 3.96 in. = ^^ ft. = .33 ft. = ii\ rd. = .02 rd. 

28. 30.8 rd. =--|y- mi. = .09625 mi., or .09^ mL 
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29. .096 bu. = .096 X 4 pk. = .096 X 4 X 8 qt. = 
.096 X 4 X 8 X 2 pt. = 6.144 pt. 

3^* t% rd.. = 88X320 ^1* ^^^ 88X320X8 l^S'* = TSTT ^®^* 
3 1. 1^ mm. = 9X60 ^* ^^^ 9X60X24 ^^' ^^^ 16 20 ^** 

32. 11.2 sq. rd. = -j^Vf A. = .07 A. 

33. 56f lb. = 66f X 12 X 20 X 24 gr. = 326160 gr. 

34. ^ gal. = V^ qt. =ii^-ip pt. =H Pt. 

35. 2.43 mi. =2.43 X 320 X 16J^ ft. = 12830.4 ft. 

36. 1.408 ft. = 'i^ rd. = r^^^^ mi. = .00026| mi. 

37. 143.35 sq. in. = i^ltl^io^ sq. rd. = .00365+ sq. rd. 

Pasre 129. 

14. i mi.=^^^f^ rd.=248| rd.; 

I rd. = A^ yd. = 4| yd. ; 

|yd. =^ft.=2| ft.; 

I ft. =^ in. =8 in.; 

I mi. = 248 rd. 4 yd. 2 ft. 8 in. 
16. ^ w,=^ da. = 2\i da. ; 

•H da. =Ji^S¥^ h. =22 h.; 

T^ w. = 2 da. 22 h. 

16. -3^ lb. = i$i^ oz. = 5f oz.; 

I oz. = ^^^ pwt. = 12 pwt. ; 
■^ lb. = 5 oz. 12 pwt. 

17. if rd. = ^u^^yd. = 4Myd.; 

^yd.=X|x4ft.=l^ft.; 

y. ft. =i^ in. = 4^ in. ; 
If rd. = 4 yd. 1 ft. ^ in. 

18. li A. =11$^ sq. rd. = 146| sq. rd. 

19. i bu. = 3LX£ pt. = 3^ pk. ; Ir Pk. = J^ qt. = 4 qt. ; 
|. bu. = 3 pk. 4 qt. 

20. .85 lb. =.85 X 16 oz. = 13.6 oz. 

Note. — .6 oz. = 9.6 drams ; but the dram, being seldom used, is 
not given in the New Complete Arithmetic as one of the denomi- 
nations of avoirdupois weight 
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21. .325 T. = .325 X 20 cwt. = 6.5 cwt.; .5 cwt. =50 lb. 

22. .08^ yd. = .O&J X 3 ft. = .26 ft. = .25 X 12 in. = 3 in. 
28. .9375 gal. = .9375 x 4 qt. = 3.75 qt. \ 

.75 qt. = .75 X 2 pt. = 1.5 pt. ; 

.5 pt. = .5 X 4 gi. = 2 gi. ; 

.9375 gal. = 3 qt. 1 pt. 2 gi. 
24. .5625 cwt. = 56.25 lb. ; .25 lb. = .25 X 16 oz. =4 oz. 
26. .0135 da. = .324 h. = 19.44 min.; .44 min. = 26.4 sec. 
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IX. 1 rd. =5i X 3 X 12 in. = 198 in.; 

1 yd. 2 ft. 6 in. = 66 in. ; 

66 in. H- 198 in. = -^ = ^, part of rod. 
12. 1 bu. = 4 X 8 X 2 pt. = 64 pt. ; 

I pk. 2 qt. H pt. = 21 J pt. ; 

21| pt. -4-64 pt. = \^ = ^^, part of bushel. 
18. 9 h. 36 min. = 9.6 h. ; 9.6 h. = .4 da. = .OOly^ yr. 
14. 2 pk. 3 qt. 1.2 pt. = 2 pk. 3.6 qt. = 2.45 pk. = 
126 bu. Or, 1.2 pt. = .6 qt. ; 3.6 qt. = .45 pk. ; 

2.45 pk. = .6125 bu. 
1 6. 8 oz. 8 pwt. = 8.4 oz. = .7 lb. 

Or, 8 pwt. =: .4 oz. ; 8.4 oz. = .7 lb. 

16. 18 rd. 1 yd. = 18^- rd. ; 18^- rd. = .0568^ mi. 
Or, 1 yd. = .1818^ rd. ; 18.1818,^ rd. = .0568A-mi; 

17. 1 bu. 3 pk. =56 qt. ; 5 pk. 6 qt. = 46 qt. 
46 qt. -^56 qt. = ^ = |f. 

18. 3 w. 4 da. = 600 h.; 3 da. 8 h. = 80 h.; 
80 h. -^600 11.=^ = ^. 

19. 12 A. 80P. = 2000P.; 1 A. 90P. = 250P.; 
250 P. -^ 2000 P. = ^ = i, 

20. 3 bbl. = 3 X 196 X 16 oz. = 9408 o& ; 
110 lb. 4 oz. = 1764 oz. ; 

1764 oz. -^ 9408 oz. =-J^=t^. 

21. 2rd. = 2Xl6ift. = 33ft.; 3 yd. 2 ft. = 11 ft.; 

II ft. -^33 ft.=-H = i. 
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18. ^ da. = J^^^ hY.=^m^^^ min. =979^ min. 

19. M w. = ^^ da. = ^ fiVi^g^ h. = 128 hr. 

20. ^ h. == rs^ da. =^ da. 

Or, A h. = 3^ of ^ da. =^ da. 

21. .012 mi. = .012 X 320 X H yd. = 21.12 yd. 

22. f yd. = .8 yd. = 5.5x820 mi. = .00045^^ mi. 

23. 1 rd. = 16^ X 12 in. = 198 in. ; 3 ft. 4 in. = 40 in. ; 
40 in. -i- 198 in. = ^ = H, part of foot. 

24. 3i A. = 3i X 160 sq. rd. =612 sq. rd. ; 

32 sq. rd. -4- 512 sq. rd. = -^ = ^V? fractional part. 

25. 1 w. = 7X24 h.=168 h.; 8 h. 24mi. = 8.4 h.; 
8.4 h. -5-168 h. =Yf|^=^, fractional part. 

26. 7i in. X 240 = 1740 in. = 145 ft. 

27. 1 lb. 10 oz. = 10560 gr. ; 4 pwt. 15 gr. = 111 gr. ; 
10560 gr. -^ 111 gr. = 95 (no. of rings), with 16 

gr. rem. 

Page 134. 

28. 63 gal. = 252 qt. ; 5 gal. 1 qt. = 21 qt. ; 
252 qt. -^- 21 qt. = 12, number of kegs. 

29. I mi. = I X 320 rd. = 200 rd. ; 
200 rd. = 200 X 16J ft. = 3300 ft. ; 
12 ft. 6 in. = 12.5 ft. 

3300 ft. -r- 12.5 ft. = 264, number of rotations, 

30. 132 bu.=528 pk.; 2 bu. 3 pk. = ll pk.; 
528 pk. -7- 11 pk. = 48, number of barrels. 

31. 1 T. = 2000 lb. = 32000 oz.; 21b. 3 oz.=51 02.; 
32000 oz.* -T-51 oz. = 627 (no. of axes), with 23 oz. 

or 1 lb. 7 oz. rem. 

32. 2465 lb. + 2535 lb. + 2594 lb. + 2286 lb. = 9880 lb. ; 
9880 lb. H-60 lb. = 164|, number of bushels; 
«.94xl64| = «154.78f. 

3& 1000 oz. X 27 = 27000 oz. ; 

27000 oz. - 2|^^3 T. =.|| T. = .84375 T. 
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34. 5 3 2 9 = 340 gr. ; 

340 gr. -r- 18 gr. = 18 (no. doses), with 16 gr. rem. 
36. 1 § .2 3 2 9 = 640 gr. ; 

640 gr. -r- 5 gr. = 128, no. of pills. 

36. 6 gr. X 480 =^ 2880 gr. ; 

2880 gr. = 2^x3x8 g-6 §. 

37. 8 oz. 15 pwt. = 4200 gr. ; 
$.75 X 4200 = $3150. 

38. 3^ oz. = 70 pwt. ; $.75 X 70 = $52.50, cost. 

39. 16 carats fine is ^, or f, gold; 
3^ oz. X i = 2| oz. (gold). 

40. $8.75 X 5 = $43.75, cost; 

2 bu. 3 pk. 4 qt. = 92 qt. ; 
92 qt. X 3 = 276 qt. ; 92 qt. X 2 = 184 qt. ; 
12c. X276 = $e33.12; 10c. X 184 =$18.40; 
$33.12 + $18.40 = $51.52, sale receipts ; 
$51.62 — $43.75 = $7.77, gain. 

41. 15J lb. + 16^ lb. + 17f lb. + 14^ lb. = 63^^ lb. ; 
$.085 X 63^3^ = $5,392^, cost ; 

12c. X 15i = $1.83 ; lie. X 16^ = $1.81^; 
10c. X 17f = $1.73f ; 9c. X 143^=:$1.28H; 
$1.83 + $1.81i + $1.73f + $1.28|| = $6.67-i^^, or 
$6.670^ ; $6,670^ — $5,392^^ = $1.278j^, gain. 

PsLge 136. 

9. 37^ 20^ N. + 12° 36' N. = 49° 56' N. ; 
49° 56' N. — 15° 45' S. =34° 11' N. 
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mi. 


rd. 


yd. ft. 


in. rd. 


yd- 


ft. 


in. 


16. 30 


14 


3 1 


4 16. 33 





2 


11 


26 


36 

297 


4 2 
3^ 1 


10 16 


3 





8 


4 


6 16 


2i 


2 


3 






i 1 


6 


i-- 


-1 


6 



4 297 4 16 3 9 

Am, 4 mi. 297 rd. 4 yd. Arts. 16 rd. 3 yd. ^ vc^, 

K. W. C— 3. 
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rd. 


ft. in. 


Id. 


yd. ft. 


in. 


17. 26 


11 


Or, 26 


3 2 


0. 


18 


13 9.8 


18 


4 1 


9.8 


7 


13^ 2.2 


7 


^ 


2.2 




i-6 




i = l 


6 



13 8.2 7 4 1 8.2 
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w. da. h. min. mi. rd. yd. ft 

89. 13 5 18 40 30. 4 23 3 2 

7 23 45 7 16 1 

1 5)6 4 18 55 sec. 22 ) 11 39 4 in. 

3 2 61 40 161 4 1 3t^ 

lb. oz. lb. oz. da. h. min. sec. 

81. 66 13 56 13 82. 365 5 48 47 J 

47 15 47 15 7 



104 12 8 14 1 2)2556 16 41 31^ 

_8 14 213 1 23 27H 

9) 95 14 

10 lOJ, Ans. 

Note. — ^ of a number is found by multiplying the number by 
7 and dividing the product by 12, or by dividing the number by 
12 and multiplying the quotient by 7. 
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h. min. sec. h. min. sec. 

81. (1) 4 00 00, P.M. (2) 10 00 00, a. m. 

53 25 53 25 



3 6 35, p. M. 10 53 25, a. m. 

6 min. 35 sec. past 3 p. m. 53 min. 25 sec. past 10 a. h. 
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h. 


min. 


sec. 


h. 


min. 


SCC'» 


82. (1) 9 


00 


00, A. M. 


(2) 1 


00 


00, p. M. 


3 


9 


1 


3 


9 


1 



5 60 59, A. M. 

50 min. 59 sec. past 5 a. m. 

38. (1) 30° long. = 2 h. in time ; 

6 o'clock + 2 h. = 8 o'clock. 
(2) 45° long. = 3 h. in time; 
6 o'clock — 3 h. = 3 o'clock. 



4 9 1, p. M. 
9 min. 1 sec. past 4 p. m. 



84. (1) 15)15° 15' 



(2) 15)15° 46' 



1 h. 1 min. 
9 



10 h. 1 min. 
1 min. past 10 o'clock. 



1 h. 3 min. 
9 h. 00 min. 
1 3 



7 h. 67 min. 
57 min. past 7 o'clock. 

85. (1) 7° long. = 28 min. in time; 
12 h. 00 min. m. 
28 

11 h. 32 min. a. m. 
32 min. past 11 a. m. 

(2) 1 5) 16° 45' 

1 h. 7 min. 
12 h. min. m. 



13 h. 7 min. 
7 min. past 1 p. m. 

86. 13° 23' 63" E. 

71° 4' y ' W. (add) 

15 )84° 28' 2" , difference in longitude ; 

5 h. 37 min. 52^^ sec, difference in time. 
6 o'clock 37 min. 52^ sec. p. m., Berlin clock time. 

Note. — ^The clock time at Berlin is 5 h. 37 min. 52^% sec. fa43ter 
than that of Boston, and since it is noon at Boston, it is 5 o'clock 
37 min. 52^^ sec. p. m. at Berlin. 
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Page 143. 


87, 12° 

77° 


27' 14" E. 
2' 48" W. 


16)89° 

6 h. 
9 h. 


W 2", difference in longitude; 
58 min. 0^ sec., difference in time ; 


14 h. 58 min. -^ sec. past midnight. 
Or, 2 o'clock 58 min. -fg sec. p. m., clock time at Rome. 


88. 2 h. 


15 min. 10 sec. 
15 


33° 


47' 30", difference in longitude. 


39. 1 h. 


2 min. 20 sec. Or, 1 h. 2J min. 
15 15 



15° 35' 00" 15° 36' 

40. 1 h. 3 min., difference in time; 
15 

15° 45', difference in longitude. 
He had traveled 16° 45' east. 

4 1. 11 h. 30 min. 
_9 

2 h. 30 min., difference in time; 
15 



37° 30*, difference in longitude. 

42. 11 h. 45 min. 

9 30 

2 h. 15 min., difference in time; 



(Subtract) 33° 46'^ difference in longitude ; 

74^ OO' W., longitude of New York ; 

40° 15' W., longitude of vessel. 
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43. 46 min. 30 sec, diflference in time; 
15 

11° 22' 30", diflference in longitude; 

85° 40^ 00" W., long, of eastern observatory ; 

97° 2' 30" W., long, of western observatory. 

44. 5 h. 8 min. 11 sec. 

^ 9 [and Chicago time; 

5 h. 50 min. 20 sec., diflT. between Greenwich 
15 

87° 36' 0" W., longitude of Chicago. 

46. (1) 84° 2& 
76° 37 ' 
15 ) 7° 49 ', diflf. in long, between B. and C. ; 

31 min. 16 sec. diflf. in time bet. B. and C. 
12 h. 31 min. 16 sec. p. m., Baltimore clock time. 

(2) 87° 36' (3) 122° 26' 16" 

84° 26 ' 84 26 

16) S^ y 16 )38° 0' 15" 

12 min. 36 sec. 2 h. 32 m. 1 sec. 

12 h. 00 00 12 00 00 

11 h. 47 min. 24 sec. a. m., 9 h. 27 m. 69 sec, San 
[Chicago time. [Francisco time. 

PsLge 154. 

2. .6214 mi. X 44.5 = 27.6523 mi. 

3. 1» = 39.37 in. ; 1^" = .3937 in. ; 
.3937 in. X 24 = 9.4488 in. 

4. 1" = .0284 bu. X 100 = 2.84 bu. ; 
2.84 bu. X 250 = 710 bu. 

5. V = 1.0567 qt. = .2641f gal. ; 
.26411 gal. X 37i = 9.90a5 gal. 

6. 2.2046 lb. X 150 = 330.69 lb. 
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7. .9463' X 36 = 33.1205'. 
a 3.624" X 20 = 72.48". 

9. .4047"' X f = .303525"* = 30.3525'. 
10. 1 ft. =t of .9144- =.3048-; 
.3048- X 1760=536.448-. 

Page 156. 

L 45.6- 8. 74.06' 

3. 48°- = 34. 8- 88. 8"' = 888.00' 

460"- =46.0- .687° = 687.00' 

3.6- 47.6!* = .476' 

340- = 3.4- 460^ = .450' 

133.4- 1649.986' 

8. 8.46''» = 8460«; 340* = 3.4«; 6.5« + 3.4« = 9.9' 
8460* — 9.9«=8450.1» = 8.4501'«. 

4. 1' = !'*; 1»»X 64=54"^. 
6. 1^=1'; 1' X 94.5 = 94.5'. 

6. 6 •'•- X 2.5 = 15 ">-=;;^ 1500 "■•"-. 

Or, 6- = 60*-; 2.5- = 25''-; 60^ *- X 25 = 1500^^. 

7. 54"'-x30 = 1620"'-; 
1620""--!- lOO" - = 16.2, no. of are. 

8. (2) 12.46"»-X 8.6 = 107.07 "••-. 

9. 21094.95"^ (weight of 5 loads) = 21.09495 met. ton ; 
$14.50 X 21.09495 = J305.876+, amount received. 

10. (1) 6.54' X 60 = 892.4' = 3.924"'. 

11. .985''« — .380'"' = .605'^; 1' X .605 = .605', 

12. 2.4"« = 240'; 1.2'*=.12«; 
240«H-.12« = 2000, number of pills. 

13. 47.3« -J- 4.3« = 11, number of rings. 

14. 16.5' = le.S"'; 16.5''» X 1.03 = 16.995''*. 

16. 25.6'^» -5- 1.03 = 24.757'* = 24.767' ; 24.757 X 6c. = 
J1.485 +. 
16. $3.26 X 160 = $620, cost; 

$3.90 X 80 + $3.76 X 80 = $612, receipts ; 
$612 —$520 = $92, gain. 
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Psige 156. 

17. $94 X 40.65 =83821.10, value of land. 

18. $2.40 X 150.85 = $362.04, sale receipts. 

19. $6.50X6.4 = $35.10, cost; 

6.4^» = 540»; 8c. X 540 = $43.20, receipts; 
$43.20 — $35.10 = $8.10, gain. 

20. 11.6^"= 11600^; 

11600"^ -^ 5.8" = 2000, no. of rotations. 
2L 78°°- "' = 78000^'; T X 78000 = 78000* ; 

1.273« X 78000 = 99294* = 99.294"^*. 
22. U.& X 60 X 2 = 1752* = 17.52^. 
28. 120* X 50 = 6000* = 6000°"- *» = 6°" "», gas in 1 hour ; 

g400cu. m ^ gcu. m ^ i066f , numbcr of hours. 

24. 42.5* X 8 = 340* ; 5ic. X 340 = $18.70, receipts. 

25. 120^* =12000*; 

6ic. X 12000 = $780, receipts for milk ; 
56c. X 450 = $252, receipts for butter; 
$780 + $252 = $1032, total receipts. 

26. 260^«X25 = 6500^«; 

18c. — 15 Jc. = 2^., gain per kilo; 
2^. X 6500 = $162.50, gain. 

27. 8.6 "i-"* X 8.5 = 72.25 •«»•"»; 
$.24 X 72.25 = $17.34, cost. 

28. 1.0936 yd. X 18288 = 19999.7568 yd. ; 

$2.75 X 19999.7568 = $54999.3312, sale receipts; 
$2.40 X 18288 = $43891.20, cost; 
$54999.3312 — $43891.20 = $11108.1312, gain. 
Or, $2.75 X 1.0936 = $3.0074, sale receipts per meter; 
$3.0074 — $2.40 = $.6074, gain per meter; 
$.6074 X 18288 = $11108.1312, total gain. 

29. 1.0567 qt. X 8808 = 9307.4136 qt. = 2326.8534 gal. ; 
$.35 X 2326. 8834 = $814.39869, sale receipts; 
$.06^ X 8808 = $572.52, cost ; 

$814.39869 — $572.52 = $241.87869, gain. 
Or, r = 1.0567 qt. =.264175 gal.; 

$.35 X .264175 =$.09246^, iecfe\^\;& ^«t\\\iet% 



32 KEY TO WHITE'S 

8.09246^— «.065=».02746i, gain per liter; 

«.02744 X 8808 = «241.87869, gain. 
30. 2.2046 lb. X 4412 = 9726.695+ lb., weight; 

«.25 X 9726.695 = $2431.67+, receipts; 

«.30 X 4412 = $1323.60, cost; 

$2431.67+ —$1323.60 = $1108.07+, gain. 
Or, !"» = 2.2046 lb.; 

$.26 X 2.2046 = $.55115, receipts per kUo; 

$.55115— $.30 = $.25115, gain per kilo; 

$.26116 X 4412 =$1108.07 +, total gain. 



MENSURATION. 



P&ffe 159. 



12. 205.14 sq. yd. X 5.6 = 1128.27 sq. yd. 

IS. 24 ft. X 2 + 18f ft. X 2 = 85 J ft., perimeter of room ; 

85i sq. ft. X 10^= 897f sq. ft., in walls; 

24 sq. ft. X 18f = 450 sq. ft., in ceiling ; 

897i sq. ft. + 450 sq. ft. = 1347f sq. ft. ; 

1347f sq. ft. -J- 9 sq. ft. = 149f sq. yd., in walls 
and ceiling. 

14. 134 sq. rd. X 52.5 = 7035 sq. rd. = 43|^ A. 

15. 208 sq. ft. X 62^ = 13000 sq. ft. = 144^ sq. yd. 

16. 3267 sq. yd. -^- 49.5 sq. yd. = 66, no. of yards long. 

Note. — A strip 49.5 yd. long and 1 yd. wide contains 49.5 sq. yd., 
and the garden is as many yards long as 49.5 sq. yd. are contained 
times in 3267 sq. yd., which is 66. 

17. 840 sq. rd. -^ 252 sq. rd. = 3^J^, number of rods wide. 

19. 33.2 yd. -J-2 = 16.6 yd. (i altitude) ; 
54.5 sq. yd. X 16.6 = 904.7 sq. yd. 

20. 50 rd. H- 2 = 25 rd. (| altitude) ; 

80 sq. rd. X 25 = 2000 sq. rd. = 12^ A. 
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2 1. 270 sq. in. -4- 36 sq. in. = 7^ ; 7^ in. X 2 = 15 in., alt. 

PsLge 160. 

23. 60 yd. X 3.1416 1^=188.496 yd., circumference. 

25. 40 ft. X 3.1416 = 125.664 ft., circumference; 
125.664 sq. ft. X 10=1256.64 sq. ft. 

26. 16 in. X 3.1416 = 50.2656 in., circumference; 
60.2656 X 4 = 201.0624 sq. in., area. 

27. 20 ft. X 3.1416 = 62.832 ft., circumference; 
62.832 sq. ft. X 5 = 314.16 sq. ft., area. 

28. 80 ft. X 3.1416 = 251.328 ft., circumference; 
261.328 sq. ft. X 20 = 5026.56 sq. ft., surface. 

Pagre 162. 

2. 24 ft -^3 ft. =8, number of strips; 

17 ft. 3 in. + 9 in.. = 18 ft. = 6 yd., length ; 

6 yd. X 8= 48 yd. 
8. 15f ft. = 5 J yd. ; ^ yd. -^ f yd. = 7, no. of strips ; 

^ yd. = J ft., waste in matching; 

l4 ft. + ^ ft. = 18f ft. = 6^ yd., length of carpet ; 

^j yd. X 7 = 43^ yd., in carpet. 
4. 20ft. = 6Syd.; 

6f yd. -5- f yd. = 8f (9 strips required) ; 

20 ft. + 9 in. = 20f ft. = 6^^ yd., length of carpet ; 

6H yd. X 9= 62i yd. ; $1.60 X 62^= $99.60, cost. 
6. 17 ft. -^3 ft. =: 5| (6 strips required) ; 

20 ft. = 6| yd., length of cal-pet; 

6f yd. X 6 = 40 yd., if strips run lengthwise; 

20 ft. -f- 3 ft. == 6| (7 strips required) ; 

17 ft. = 5| yd., length of carpet ; 

5| yd. X 7 = 39| yd., if strips run across. 
6. 32 ft. = lOJ yd. ; 

lOf yd. -5- f yd. = 14| (15 strips re(\viited>^\ 
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45ft. = 15yd.; 15 yd. + i yd. = 16^ yd. ; 
15 J yd. X 15 = 228t yd. ; 
$1,625 X 228} = $371,718}, cost. 

Note. — ^The loss of carpeting is { of a strip. 

7. 10 in. + 8 in. = 18 in. = 1^ ft. ; 
1^ ft. X 18 = 27 ft. = 9 yd. ; 

9 yd. + 1} yd. = lOJ yd., length of carpet ; 
$2.25 X lOi = $23.06i, cost of carpet. 

Paffe 163. 

8. 18^ ft. X 2 + 16} ft. X 2 = 70^ ft., peri, of room; 
70^ sq. ft. X 10 = 705 sq. ft., in walls; 

l4 sq. ft. X 16} = 309| sq. ft., in ceiling; 
705 sq. ft. + 309J sq. ft. = 1014J sq. ft. = 112^ sq. 
d., surface; 

112^1 sq. yd. — 18 sq. yd. = 94ff sq. yd. ; 
$.33i X 94f| = $31,587+, cost. 

9. 25 ft. X 2 +18 ft. X 2 = 86 ft. ; 

86 sq. ft. X 12^ = 1075 sq. ft., in walls; 

25 sq. ft. X 18 = 450 sq. ft., in ceiling; 

9 sq. ft. X 3^ X 2 + 7 sq. ft. X 3 X 3= 126 sq. ft., 
in doors and windows; 

1075 sq. ft. + 450 sq. ft. — 126 sq. ft. = 1399 sq. 
ft. = 155|^ sq. yd., of plastering; 

$.35 Xl55| = $54.4051, cost. 
10. 36 ft. X 2 + 25 ft. X 2 = 122 ft, perimeter room 

122 sq. ft. X 14 = 1708 sq. ft., in walls; 10 sq. It. 

X 8 + 8 sq. ft. X 3J + 8 sq. ft. X 3^ X 6 + 

110^ sq. ft. X 2| = 589^^ sq. ft., in doors, windows, 

and dado ; 1708 sq. ft. —589^^ sq. ft. = 1118^ sq. 

ft. in plastered walls ; 36 sq. ft. X 25 = 900 sq. ft., 

in ceiling; 1118^ sq. ft. + 900 sq. ft. = 201 8^ sq. 

ft. = 224y^^y sq. yd., of plastering ; 

224^% X $.45 = $100.94,;^, cost of plastering. 
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11. 25 ft. X 2 + 18 ft. X 2 = 86 ft., perimeter room ; 
86 sq. ft. X 12i = 1075 sq. ft., in walls ; 9 sq. ft. X 
3iX2 + 78q.ft. X 3x3 + 79 8q. ft. X3 = 363sq. 
ft., in doors, windows, and wainscot; 1075 sq. ft. — 
363 sq. ft. = 712 sq. ft., in kalsomined walls ; 25 sq. 
ft. X 18 = 450 sq. ft., in ceiling; 712 sq. ft. + 450 
sq. ft. = 1162 sq. ft. = 129^ sq. yd., of kalso- 
mining ; 

129^ X ».06 = «7.74i, cost of kalsomining. 

12. 18^ ft. X 2 + 16^ X 2 = 70 ft. ; 

70 sq. ft. X 12 = 840 sq. ft. = 93^ sq. yd. ; 
$.27 X 93i = $25.20, cost. 
18. 18J^ ft. X 2 + 16f ft. X 2 = 70J ft., peri, of room , 
70i sq. ft. X 10 = 705 sq. ft. = 78^ sq. yd., in walls ; 
78^ sq. yd. — 22 sq. yd. = 56J sq. yd., of paper ; 
8 sq. yd. X i = 4 sq. yd., in roll ; 
56J sq. yd. -f-4 sq. yd. = 14^^, no. rolls (15 required) ; 
$.75X15 = $11.25, cost. 

Pafire 164. 

14. 35 ft. X 2 + 27 ft. X 2 = 124 ft., perimeter of room ; 
124 sq. ft. X 14 = 1736 sq. ft. = 192| sq. yd., in walls ; 
192| sq. yd. — 25 sq. yd. --= 167| sq. yd., of paper ; 
167f sq. yd. -f- 4 sq. yd. = 41|f (42 rolls required) ; 
$.65 X 42 = $27.30, cost of paper ; 

$.05 X (124 ^ 3) = $2.06f , cost of border ; 
$27.30 + $2.06f = $29.36|, total cost. 

15. 16 sq. ft. X H = 13i sq. ft. = 13^ bd. ft. 

Note. — Lumber 1 inch or less in thickness is measured by 
surface measure. There is the same number of feet of lumber 
in a board 1 inch thick and in one } inch thick, the length an^ 
width being the same. 

PSLge 165. 

16. (8 in. -|- 5 in.) -;- 2 = 6J in., average width of board ; 
14 sq. ft. X 6i -i- 12 = 7^ sc^. ft. = 1^ \i^. iV. 



u a 
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17. 14 sq. ft. X A X 20= 140 sq. ft. =140 bd. ft. 

18. 12 sq. ft. X ^ X 2 X 9= 144 sq. ft. = 144 bd. ft. 

19. 14 sq. ft. X ^ X 3 X 5 = 70 sq. ft. = 70 bd. ft. 

20. 16 sq. ft. X |g X2iXlO=eS33i sq.ft. = 333ibd.ft. 

21. 16 sq. ft. X H X 34 = 453^ sq. ft. 
12 sq. ft. X i«^ X 16 = 128 " " 
14 sq. ft. X 1^ X 2 X 16 = 149i " " 
12 sq. ft. X AX2iX 9 = 136 
14 sq. ft. X A X 26 =151| 

1017i sq. ft. = 1.01 7i 
$18 X 1.017i = $18,312, cost. [M. bd. ft. 

22. 24 sq. ft. X A X 6 X 2 + 30 sq. ft. X T^ X 6 X 2 = 
432 sq. ft. = .432 M. bd. ft. ; 

$16 X .432 = $6,912, cost. 
28. 21 sq. ft. X 16 = 336 sq. ft., in floor = .336 M. bd. ft.; 

$22 X .336 = $7,392, cost. 
24. 40 ft. X 2 + 28 ft. X 2 = 136 ft., length of four sides ; 

136 sq. ft. X 20 = 2720 sq. ft., in the four sides: 

2720 sq. ft. — 160 sq. ft. =2670 sq. ft., surface to 
be ceiled; 

6 in. = f of 4 in., siding =: f of surface; 

2670 sq. ft. X f = 3212^ sq. ft. = 3212^ bd. ft. 
26. 50 sq. ft. X 22| X 2 = 2260 sq. ft., in roof; 

2250 sq. ft. -7- 125 sq. ft. = 18, no. of M. shingles; 

$3.26 X 18 = $58.50, cost. 



Pafire 167. 

29. (2) 32 sq. ch. X 10.26 = 328 sq. ch. = 32.8 A. 
SO. 80.6 sq. ch. X .9 = 72.54 sq. ch. = 7.254 A. 
81. 64 sq. rd. X 36i = 2256 sq. rd. ; 

2256 sq. rd. -f- 160 sq. rd. = 14^, no. of acres ; 

$36.60 X 14.1 = $614.65, cost. 
32. (2) 2^ mi. = 800 rd.; 800 sq. rd. X 3^ = 2666| sq.rd. ; 

2666f sq. rd. -r 160 sq. rd. = 16|, number of acres. 
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33. 80 sq. ch. X 40^=3200 sq. ch. =320 A., in farm; 
320 A. ^ 640 A. =: H^ = |, part of section ; 
$22.50 X 320 = »7200, cost. 

PsLge 169. 

11. 30 cu. ft. X 21 X 6 = 3780 cu. ft. = 140 cu. yd. 

1 2. (1) 15 cu. ft. X 15 X 15 = 3375 cu. ft. 

(2) 12.5 cu. ft. X 12.5 X 12.5 = 1953.125 cu. ft. 

1 3. 65 cu. ft. X 12 X 2 X 2 = 3120 cu. ft. ,in two side walls ; 
• 40cu. ft.X 12 X 2 X 2 = 1920 cu. ft., in twoend walls; 

5040 cu. ft., in all the walls. 
Or, 65 ft. X 2 + 40 ft. X 2 = 210 ft. , length of four walls ; 
210 cu. ft. X 12 X 2 = 5040 cu. fL, in four walls. 

Note 1. — If the side walls are considered 65 feet long, the 
two end walls must each be considered 4 feet less than the 
width of the building, since the two side walls are each 2 feet 
thick, and thus take 2 feet from each end of the end walls. 

2. In measuring the walls of cellars and buildings, masons 
take the distance around the outside of the walls (the girth) for 
the length, thus measuring each corner twi4x (New Comp. Arith., 
p. 172, note), but in finding the exact number of cubic feet in 
the walls of a building, as is required in the above problem, each 
comer should be counted but once. 

14. 30 cu. ft. X 3^ = 105 cu. ft. in 1 ft. high ; 

840 cu. ft. -7- 105 cu. ft. = 8, number of feet high. 

15. 45 cu. ft. X 27 X 2^ = 2835 cu. ft. in wall; 
27 bricks X 2835 = 76545 bricks. 

•» 
Pagre 170. 

17. 2 ft. X 3.1416 = 6.2832 ft., circumference; 
6.2832 sq. ft. X i = 3.1416 sq. ft., area of base ; 
3.1416 cu. ft. X 5 =: 15.708 cu. ft., solid contents. 

18. 5 ft. X 3.1416 = 15.708C ft. circumference; 
15.708 sq. ft. X |= 19.635 sq. ft., area of base; 
19.635 cu. ft. X 8^ = 166.8975 cu. ft., m q\^\>^\\v. 



38 KEY TO WHITENS 



19. (1) 3 ft. X 3.1416^=9.4248 ft., circumference; 
9.4248 sq. ft. X i = 7.0686 sq. ft., area of base; 
7.0686 cu. ft. X 30 = 212.058 cu. ft., in well. 



Pasre 171. 

1. 36 cu. ft. X 7 X 4 = 1008 cu. ft. ; 

1008 cu. ft. -^ 128 cu. ft. = 7|, no. of cords. 

2. 23 cu. ft. X 7 X 4 = 644 cu. ft. ; 
28 cu. ft. X 6J X 4 = 728 cu. ft. ; 
17 cu. ft. X 7i X 8 = 986 cu. ft. ; 

2358 cu. ft., in the three piles ; 
2358 cu. ft. H- 128 cu. ft. = 18f J, no. of cords. 

3. (2) 36 X 6 = 216 ; 216 -f- 32 = 6f , no. of cords. 

Note. — The first and second problems may be solved in the 
same manner. In the second problem, the third pile of wood 
is equivalent to a pile 34 ft. long and 7^ ft. high, and 4 ft wide. 

4. 20 X 6^ + 26 X 8 = 338 ; | 
338 --- 32 = 10,^, no. of cords. 

5. (2) 24 X 6 = 144 ; 144 -~ 32 = 4^, no. of cords. 

6. 3 wd. ft. X 3 X 3 = 27 wd. ft. ; 

27 wd. ft. -J- 32 wd. ft. = ||, part of cord ; 
»4.80 X H = *4.05, cost of load. 

7. 85^ wd. ft. X 6i = 541^ wd. ft. j 

541^ wd. ft. -^ 32 wd. ft. = 16ff, no. of cords; 

$5,625 X 16ff = $95,185+, cost. 
'8. 16^ ft. X 36 = 594 ft., length of wall; 
594 cu. ft. X 2^ X 5 = 7425 cu. ft., in wall ; 
7425 cu. ft. -7- 24.75 cu. ft. = 300, number of perches. 



Pagre 172. 

9. 60 cu. ft. X 5 X If = 525 cu. ft., in pile; 
525 -^ 24f = 21^, or 21.21+, no. perches. 
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10. 46 ft. X 2 + 34 ft. X 2 = 158 ft., in girth; 
158 cu. ft. X 8 X 2| = 2738| cu. ft. ; 

27381 cu. ft. -^24J cu. ft. = 110.653+, no. perches. 

Note.-— See note 2, page 37. 

11. 48 cu. ft. X 2| X 7 X 2 = 1680 cu. ft. ; 
32 cu. ft. X 2| X 7 X 2 = 1120 cu. ft. : 

1680 cu. ft. + 1120 cu. ft. = 2800 cu. ft., of masonry ; 

2800 cu. ft. -^ 27 cu. ft. = 103.7037+, no. of cu. yd. ; 
Or, 48 ft. X 2 + 32 ft. X 2 = 160 ft., girth ; 

160 cu. ft. X 2i X 7 = 2800 cu. ft., of masonry; 

2800 cu. ft. -^ 27 cu. ft. = 103.7037+, no. of cu. yd. 
18. 4 cu. ft. X 2i X 2f = 27i cu. ft. ; 

1728 cu. in. X 27^ = 47520 cu. in. ; 

47520 cu. in. -^ 2150.4 cu. in. = 22.098+, no. of bu. 
14. 9 cu. ft. X 3^ X li = 37i cu. ft. ; 

1728 cu. in. X 37^ = 64800 cu. in. ; 

64800 cu. in. -^ 2150.4 cu. in. == 30.1339+, no. of bu. 
Or, 37^ cu. ft. -^ I cu. ft. = 37^ X i = 30, no. of bu. 
by common measure. 

Pafire 173 

16. 144 cu. in. X 40 X 20= 115200 cu. in. ; 

115200 cu. in. -r- 231 cu. in. = 498.701 +, no. of 
gallons ; 

498.701 gal. — 31.5 gal. = 15.831+, no. of barrels. 

17. 60 cu. in. X 60 X 20 = 72000 cu. in., in vat ; 
72000 cu. in. h-231 cu. in. = 311.688+, no. of gal. ; 
311.688 gal. -f- 31.5 gal =9.894+, no. of barrels. 

18. 60 in. X 3.1416 = 188.496 in., circumference; 
188.496 sq. in. X 15 = 2827.44 sq. in., area of base; 
2827.44 cu. in. X 96 = 271434.24 cu. in., solid con. ; 
271434.24 cu. in. ~ 231 cu. in. = 1175.04, no. of gal. 

Note. — The solid contents may be found in cubic feet and this 
result reduced to cubic inches. 
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19. 4 ft. X 3.1416 = 12.5664 ft., circumference; 
12.6664 sq. ft. X 1^12.6664 sq. ft., area; 
12.5664 cu. ft. X 10 = 125.664 cu. ft., in cistern; 
1728 cu. in. X 125.664 = 217147.392 cu. in.; 
217147.392 cu. in. H- 231 cu. in. = 940.032, no. gal. ; 
940.032 gal. -=- 31.5 gal. = 29.842+, no. of barrels.' 

20. 15 in. X 3.1416 = 47.124 in., circumference; 
47.124 sq. in. X -^ = 176.715 sq. in., area ; 
176.715 cu. in. X 28 = 4948.02 cu. in., contents; 
4948.02 cu. in. -f- 231 cu. in. = 21.42, no. of gal. 

21. 16 in. X 3.1416 = 50.2656 in., circumference; 
50.2656 sq. in. X 4 = 201.0624 sq. in., area ; 
201.0624 cu. in. X 27 = 5428.6848 cu. in., contents; 
5428.6848 cu. in. -r- 231 cu. in. =23.5008, no. of gal. 

PsLge 174. 

22. (1) 62.5 lb. -r- 7.5 = 8^ lb., weight ^qf gal. of water. 
(2) 8i lb. X 1.03 = 8.58i lb., weigh^f gal. of milk. 

23. (1) 62.5 lb. X .9^ = 57.5 lb., of ice. 
(2) 62.5 lb. X 2.fe = 165.625, or 165| lb., of rbc*. 

24. 1 cu. in. X 120=120 cu. in.; 
120-M728 = T^, part of cu. ft.; 
62.5 lb. X A = 4-34^ lb., of water ; 

4.34^ lb. X 7.6 = 32.986^ lb., weight of bar. 
26. 8 cu. in. X 4 X 2 = 64 cu. in. ; 
64 -f- 1728 = 3^, part of cu. ft. ; 
62.5 lb. X 3^ X 10.5 = 24.305+ lb., weight of brick. 
26. 1^ of water weighs l*^'; 25* water, 25 ^«; 

25 "^^ X 1.03 = 25.75 "», weight of 25\of pure milk. 
Since 25.5 ^* is less than 25.75 ^*, the milk is not pure. 

2. 160 sq. rd. X 40 = 6400 sq. rd., in park ; 
6400 sq. rd. -f- 50 sq. rd. = 128, no. of rods long. 

3. 165 yd. +5^ yd. = 30, number of rods in diameter; 
30 rd. X 3.1416 = 94.248 rd., circumference ; 
94.248 sq. rd. X ^ = 706.86 sq. rd., area of park; 
706.86 sq. rd. -f-160 sq. rd. = 4.417J, no. of acres. 
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Pafire 175. 

4. 60 sq. ft. X 12f = 765 sq. ft. = 110160 sq. in. ; 

8 sq. in. X 4 = 32 sq. in., area of brick ; 

110160 sq. in. -=- 32 sq. in. = 3442^, no. of bricks. 
Or, 144 sq. in. -f- 32 sq. in. = 4^, no. of bricks to 1 sq. ft.; 

4^ bricks X 765 = 3442^ bricks. 
6. 20^ ft. =:6Jyd.; 

&J- yd. -T-f yd. = 9^, no. strips (9 required); 

27 ft. +^ ft. = 27i ft. = 9i yd., length of carpet; 

9i yd. X 9 = 82^ yd., of carpeting. 

Note. — Since carpeting will stretch a little in laying, 9 strips 
will cover the floor, and the ^ of a strip (1 inch) may be disre- 
garded. 

6. 15 ft. =6 yd.; 

6 yd. -T-f yd. = 6J, no. strips (7 required); 

18^ ft. + 1 ft. = 19 ft. = 6J yd., length of carpet ; 

6J yd. X 7 = 44^ yd., of carpeting. 

7. 15 ft. =5 yd. ; 12 ft. = 4 yd. ; 9 ft. = 3 yd. ; 
5 yd. X 2 + 4 yd. X 2 = 18 yd., perimeter; 
18 sq. yd. X3=54 sq. yd., in walls; 

5 sq. yd. X 4 == 20 sq. yd., in ceiling; 

54 sq. yd. + 20 sq. yd. — 15 sq. yd. = 59 sq. yd ; 

8.50 X 59 = $29.50, cost of plastering. 

8. 8 cu. ft. X 3^ X 4 = 112 cu. ft.' = 193536 cu. in. ; 
193536 cu. in. -r- 2150.4 cu. in. = 90, no. of bushels. 

9. 3^ ft. X 3.1416 = 10.472 ft., circumference; 
10.472 sq. ft. X I [i of 3^] = 8.72| sq. ft., in base ; 
8.72| cu. ft. X 20 = 174.5^ cu. ft., in well. 

10. 5 ft. X 3.1416 = 15.708 ft., in circumference; 
15.708 sq. ft. X f = 19.635 sq. ft., area of base; 
19.635 cu. ft. X 6i = 124.355 cu. ft., in cistern ; 
1728 cu. in. X 124.355 = 214885.44 cu. in., in cistern ; 
214885.44 cu. in. -~ 231 cu. in. = 930.24 gal., capac- 
ity of cistern. 
K. w. c. 
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11. 3 ft. X 3.1416 = 9.4248 ft., circumference; 
9.4248 sq. ft. X f = 7.0686 sq. ft., area of base ; 
7.0686 cu. ft. X 10 = 70.686 cu. ft., contents; 
1728 cu. in. X 70.686 = 122145.408 cu. in. ; 
122145.408 cu. in. -f- 231 cu. in. = 528.768 gal. ; 
528.768 gal. -h 31.5 gal. = 16.786+ no. of barrels. 

12. 12 cu. in. X 12 X 12 = 1728 cu. in. ; 
2 cu. in. X 2 X 2 = 8 cu. in. ; 

1728 cu. in. -r- 8 cu. in. =: 216, number of blocks. 

Note. — If the edge of the box (12 in.) were not a multiple of 
the edge of the block (2 in.), a different solution would be required. 

18. 10.5 *'"•'" X 7.6 X 1.8 = 143.64 «"•", in cellar ; 

$.25 X 143.64 = 335.91, cost. 
14. 8.5"^ X 2 + 6.4*° X 2 = 29.8"*, perimeter of room ; 

29.8''"* X 3.8 = 113.24 -*>•", in walls; 

8.5 '^•"^ X 6.4 = 54.4 «»•'", in ceiling; 

1 13.24 -*>"* +54.4"** " — lO"** °» = 157.64 «»"; 

$.45 X 157.64 = $70,938, cost of plastering. 
16. 5.5"* X 3.1416 = 17.2788", circumference; 

17.2788 •^^•"X ^==23.75835 -'••", area of base; 

23.75835 «»• » X 3.25 = 77.21463 
16. (1) 25 ^'^•'^"^X 25X25 = 15625 

V X 15625= 15625^= 156.25 «^ 

(2) 1^ = 1.0567 qt. = .2641f gal. ; 

.26411 gal. X 15625 = 4127.7343f gal. 



' cu. m 
. cu. dm , 



PEECENTAGE. 



PBLge 179. 



28- (1) iXTVtr = A- Or, I X .15 = .09f 
(2) ^yi^ = i-^Ti- Or, .9 X .16 = .135 
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26. (1) 66t^ = |; tV X | = H- Ov,i^X .66| = .31i 
(2) i X I = Y = !*• Or, 2| X .661 = 1.77^. 

27. (1) .25 X .12 = .03. (2) .45 X .12 = .054 

28. (1) 50 X .06i= 3.125. (2) .75 X .06^ = .046875 

29. 480 mi. X .33 = 158.4 mi. ; 
480 mi. X .25^ = 122.4 mi. ; 
158.4 mi. — 122.4 mi. = 36 mi. 

Or, .33 — .25^ = .07^ ; 480 mi. X .07^ = 36 mi. 

30. 3740 lb. X .70=2618 lb., of iron. 

3 L 143| tons X .20 = 28f tons, of water. 



Pase 181. 

20. i -^ f = VV = I = -40, or 40%. 
21- i -M = -B = f = -8% or 83i^. 

22. f^2i = |X| = A = -30, or 30%. 

23. 48 sheep -^ 320 sheep = -5^ = .15, or 15%. 

24. (2) 16 -^ 24 = if = i = .66f , or f^ 



Note. — An alloy of gold is said to be as manv carats fine as it 
contains twenty-fourths of gold ; and hence, in this example, 

}| of the ring is gold. 

26. ««150 X .161 = $25 ; $25 -^ «45 = .55| = 56|%. 
Or, l^%=\■, «150xi = »25; «26 -4- «45 = .55f 



Page 183. 

36. 100%— 12i%=87i%; «34.50-^.87i=«39.42f 
Or, 12\fc=\; |-i=l; $34.50^ i=»39.42f 

36. 100% — 3i% = 96^% ; 844.60 -f- .96f = «46.137+. 
Or, 3i%=,V; tt-A = M; 44.60^M = «46.13||. 

37. 100% — 6% = 94% ; 470 -=- .94 = 500. 

38. 100% + 30% = 130% ; 162.5 h- 1.30 == 125. 

39. 100% — 16f % --■ 83|% ; 2035.8 ^ .83^ = 2430. 
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Pafire 184. 

1 8. S^ifo of a number is J of it ; i of 240 is 80 ; if 
80 is ^ less than a number, it is § of it; if 80 is f of 
a number ^ of it is 40, and |, or the number, is 120. 

14. 25 fo, or i, of 280 is 70; if 70 is 16|^, or |, more 
than a number, 70 is ^ of it ; if 70 is |^ of a number, 
10 is i of it, and f , or the number, is 60. 

16. (1) I of a number is f of 100^ of it; i of 100^ 
is 20^, and f is 3 times 20^, which is 60^. 

1 6. ^ of a number is -^ of 100^ of it ; ^ of 100^ 
is ^ of 400^, which is 26|^. 

17. (2) ^ of a number is -^ of 100^ of it; ^^ of 
100^ is 4k of 300^, which is 12^. 

Page 185. 

19. 20^, or ^, of 60 years is 12 years; if 12 years are 
25%, or ^, of the wife's age, her age is 4 times 12 years, 
which is 48 years. 

20. 75 men less 25 men are 50 men ; 50 men are ^, 
or f of 75 men; -f equals 66f hundredths, or 66f^. 

21. If 15 years is 30^ of the father's age, 1^ is ^V 
of 15 years, or ^ year, and 100^ is 100 times ^ year, 
which is 50 years: the father's age was 50 years. 

22. If $28 is 70^ of his wages, 1^ is ^ of $28, which 
is $1, and 100^ is 100 times $|, which is $40. 

28. If 24^ of the pupils are 96 pupils, Ifo is ^ of 
96 pupils, which is 4 pupils, and 100^ is 100 times 4 
pupils, which is 400 pupils. 

24. If $160 is 20%, or |, less than the cost of the 
carriage, $160 is | of the cost of the carriage; if $160 
is f of the cost, \ is $40, and |, or the cost, is $200. 

25. If 230 is 15% more than the number of girls, 
230 is 115% of the number of girls; if 230 is 115%, 
1% is 2 and 100% is 200, the number of girls; and 
230 plus 200, or 430, is the number of pupils. 
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26. 100^ — 87^ fo = 12ifo ; «1650 X .12^ = $206.26. 
Or, 12\fo = i ; . S1650 X i = S206.25. 

27. 760 men — 160 men = 690 men ; 
590h-750 = .78| = 78|^. 

28. 420 H- .80 = 626, number of pupils enrolled. 

29. 5220 -T- .36 = 14500, population of city. 

30. 60^+25^=85^; 100^ —85% =15^, left; 
$7.50 ^ .15 = $50, money at first. 

3L $5400 -r- .375 = $14400, value of property. 
Or, 37i%=f; $5400 ^f =$14400. 

32. 260 -r- .40 = 625, number of barrels at first; 
625 bbl.— 260 bbl. = 375 bbl., left. 

Page 186. 

33. 40% of 60% =.60 X .40 = .24; 

$9600 -^ .24 = $40000, value of factory. 
Or, 40% =1; 60% =f ; | of i = ^; 

$9600 X A = $40000, value. [surface. 

34. 50000000 sq. mi. -^ .33^ = 150000000 sq. mi., water 
Or, 50000000 sq. mi. h- ^ = 150000000 sq. mi. 

36. 64000-^.80 = 80000, population. 

36. 100%+12i = 112i%; $6390-^ 1.125 =$5680, cost. 

37. 58600 bu. X .371 = 21937.5 bu., by steamer; 
58500 bu. X .33^= 19600 bu., by schooner; 
21937.5 bu. + 19500 bu. = 41437.5, by st. and sch. ; 
68500 bu. —41437.5 bu. = 17062.5 bu., by rail. 

Or, 371% + 33i% = 70f % ; 

100% — 70f% =29^%, part by rail; 
58500 bu. X .29^ = 17062.5 bu., by rail. 

38. 100% + 17i% = 1171% = 1.172 ; 
63500 X 1.172 = 74422, population. 

39. 100% —32% =68%, or .68; 

306 acres -^- .68 = 450 acres, B's farm. 

40. 100% + 25% = 125%, or 1.25 ; 
$150 -^ 1.25 = $120, gold value. 

Or, 25%=i; l + i = |; $160^4 = $120. 



{ 
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41. 100^ + 20% = 120% = 1.20; $1 -^ 1.20=:*.83i. 

42. 100%— 5 fo =95 fo, or .95; 

570 -7- .95 = 600, number of pupils. 
4a 100% +16% =115%, or 1.15; 

920 -j- 1.15 = 800, number of pupils. 
44. 100% + 18% =118%, or 1.18; 

171572 --1.18 = 145400, population. 
46. 480 A. X .30 = 144 A., meadow; 

480 A. X .25^ = 122.4 A., pasture; 

480 A. X .16f = 80 A., grain land ; 

144 A. + 122.4 A. + 80 A. = 346.4 A. ; 

480 A.— 346.4 A. = 133.6 A., woodland. 
Or, 30% + 25i% + 16J% = 72*% ; 

100%-72i%=27|%, or .27f; 

480 A. X .271 = 133.6 A., woodland. 



P&ge 187. 

46. »6300-f- $10500 =.60, or 60%. 

47. $275 + »180 + »150= $605, expenses; 
«950 — 8605 = $345, amount left. 

?345 ^ $950 = .36,^, or 36^^%, per cent left. 

48. $280 + $175 = $455, amount spent ; 
100%— 35% =65%, per cent spent; 
$455 ^ .65 = $700, income. 

49. $27000 X. 10 = $2700; 

$2700 -^ .33^ = $8100, income; 
$8100 X .80 = $6480, expenses. 

60. 100% +13f% = 1131%, or 1.138; 
$10811 -J- 1.138 = $9500, cost of goods. 

6 1. 100% — 33^% = 66|% ; $9450 -v- ,66^ = $14175. 

62. 1200 X .45 = 540, number of apple trees ; 
1200 X .22 = 264, number of peach trees; 
1200 X .12J= 150, number of cherry trees; 
1200 — (540 + 264 + 150) = 246, no. of pear trees. 
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Or, 45 fo + 22 fo + m% = m% ; 
100^ - ^^% = 20ifo ; 
1200 X .20J = 246, number of pear trees. 

63. $35000 X .42^ = $14875, A's share ; 
$35000 X .37 = $12950, B's share ; 
$35000- ($14875 + $12950) =$7175, C's share. 

Or, 100^ - (421^ + 37^) = 20^% ; 
$35000 X .20^ = $7175, C^s share. 

64. $7560 -f- .625 = $12096, children's share; 

$7560 + $12096 = $19656, wife's and ch.'s shares ; 

$19656 -^ .80 = $24570, estate. 
(2) $7560 -^ $24570 = 30^%, wife's per cent of estate. 
66. 41064 --1.16 = 35400, population in 1870; 

35400 -4- .93f = 37760, population in 1875. 
66. 1950 -f- .03J = 60000, population. 



Paige 189. 

8. He gains 30 cts. a pound on each kind ; and 30 cts. 
is i, or 25%, of $1.20, and ^, or 21f %, of $1.40, and |, 
or 20%, of $1.50; hence he gains 25% on the first, 
21^% on the second, and 20% on the third. 

9. If $2 is 20%, or ^, of the cQst, the cost was 5 times 
$2, which is $10. 

10. If $1.50 is 33^%, or ^, of the cost, the cost was 3 
times $1.50, which is $4.50. 

11. If 20 cts. is 16|%, or |^, of the cost of the tea, the 
cost was 6 times 20 cts., which is $1.20; and the selling 
price was $1.20 plus $.20, which is $1.40. 

12. If he gained 20%, or i, $90 is f of the cost; if $90 
is ^, $15 is i, and $75 is the cost. 

18. If he lost 20%, or i, $80 is f of the cost; if $80 is 
f, $20 is i-, and $100 is the cost. 

14. If 25%, or ^, is gained, 40 cts. is | of the cost; 
if 40 cts. is I of cost, 8 cts. is ^, and 32 cts. is the cost. 
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16. 10%, or ^ of $80, is »8; $80 less $8 is 872, the 
selling price. 

16. (1) To gain 26^, the selling price must be 25^, 
or J, more than the cost, which is | of the cost; f of 
$2 is $2.50; f of «2.50 is $3,12^; J of $3 is $3.75. 

(2) To gain 30%, the selling prices must be 30%, or 
■^, more than the cost, which is \^ of the cost ; ^ of 
$2 is $2.60; \^ of $2.50 is $3.25; ^ of $3 is $3.90. 

17. To gain 25%, or J, the muslin must be sold at | 
of the cost ; I of 10 cts. is 12^ cts. ; f of 15 cts. is 18| 
cts. ; f of 18 cts. is 22^ cts. 

18. K 20^, or ^, is gained, 90 cts. is f of the cost; if 
90 cts. is f of the cost, \ is 15 cts., and ^ is 75 cts. ; if 
sold for $1.00, the gain would have been 26 cents, which 
is i, or 33^%, of 75 cents. 

19. If the retail price is 30^ more than the cost, it is 
130^ of the cost; if the wholesale price is 10^, or -^^ 
less than the retail price, it is -^ of the retail price, 
which is -^ of 130% of the cost, or 117% of the cost; 
hence the wholesale price is 17% more than the cost. 

Pafire 190. 

80. If the marked price was 25% more than cost, it 
was 125% of the cost; and if the silk was sold at 20%, 
or J, less than the market price, it was sold for f of 
125% of the cost, which is 100% of the cost, and hence 
the silk was sold at cost, and there was neither gain 
nor loss. 

21. Since 5 is not any per cent of 0, the $5 gained 
was not any per cent of the cost, which was 0. For the 
same reason, the $10 gained was not any per cent of 
the cost, or 0. 

22. Since 100% of the cost equals the cost, 100% less 
than cost would be 0, or nothing, and hence an article 
can not be sold at a loss of 100%, as there would be no 
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selling price. Since more than 100% of the cost would 
be more than the cost, an article can not be sold at a 
loss of more than 100%. 

(2) An article can be sold at more than 100%, since 
any per cent of a number can be added to it. 

23. «6750 X 1.121 = «7693.76, selling price. 
Or, 12i%=i; «6760X| = $7593.76. 

24. »165 X .18 = $29.70, gain. 
26. $6400 — $4600 = $900, gain ; 

$900 -^ $4500 = .20, or 20^, gain per cent. 

26. $84.50— $65. = $19.50, gain per head; 
$19.50 -^ $65 = .30, or 30%, gain per cent. 

27. $130 + $6 = $136, cost per head ; 
$153.50 — $136 = $17.50, gain per head; 
$17.50 -^- $136 = .12f|, or 12f|^, gain per cent. 

28. $16500 — $13750 = $2750, loss; 

$2750 -5- $16500 = .16f , or 16|^, loss per cent. 

29. $8160 -4- 12i = $65280, cost. 
Or, $8160 -5- i = $65280. 

80. $45.10 -^ .22 =v $205, cost; 

$205 -4- 82 = $2.50, cost per barrel. 

81. $180 -^.83^ = $216, cost of watch. 

82. $7762.50-^ 1.15 = $ft750, cost. 

sa |+i=A; 

\^ — A == iVr P^r* of sales at 33^^ profit; 

$45000 X 1 = $18000; ' 'l \ > > v 

$45000 X i = $22500 ; $45000 X tV = $4500 ; 

$18000 -^ 1.20 = $15000, cost of \ of goods ; 

$22500-5-1.25 =$18000, cost of ^ of goods; 

$4600 -5- 1.33i = $ 3375, cost of ^ of goods ; 

$36376, total cost of goods. 

Page 191. 

84. $240 -f- .80 = $300, cost price ; 

$300 X 1.20 = $360, selling price at 20% ^iwsu 

K. W. C.-6. 
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35. $3.50 X 1.15 = 84.025, selling price at 15% gain ; 
$4,025 -r- .85 = $4,735+, marked price."" 

36. (1) 100^ +20% =120^; 120% X 1.10 = 132^ 
(2) $5780.50 -^ 1.32 = $4379.161, cost; 
$5780.50 — $4379.16f = «1401.33i, gain. 



PsLge 193. 

7. Since $40 was 5^ of the property sold, 1^ of it 
was $8, and 100^, or the property, was $800. 

8. Since $60 was 10% pf the amount collected, 1% 
was $6, and 100% was $600. 

9. The $108 received was the sum to be expended for 
peaches plus 8% of it, and hence $108 was 108% of the 
sum paid for peaches ; if $108 was 108%, 1^ was $1, 
and 100^ was $100, the sum paid for peaches. 

10. 100^ plus 3% is 103^, and hence $309 is 103%, 
of the sum to be expended for flour; if $309 was 103%, 
1% was $3, and 100% was $300, the sum paid for flour. 

1 1. $6.37i X 640 = $3442.50, sale ^receipts ; 
$3442.50 X .03 = $103,275, commission. 

12. $24.50 X 325 = 67962.50, sale receipts ; 
$7962.50 X .025 == 6199.06^, commission. 

la $5160.50 + $715.25 = $5875.75, amount sold ; 

$5875.75 X .015 = $88,136+, commission. 
14. $950 X .65 =$617.50, amount collected ; 

$617.50 X .06i = $38.59375, commission ; 

$617.50 — $38.59375 = $578.90626, am't paid over. 
16. $75000 X .Olf = $1312.50, commission ; 

$75000 + $1312.50 = $76312.50, cost of cotton and 
commission. 

PsLge 194. 

16- i% +1|% =1|%) total fee per cent; 

$120000 X .01| = $1950, fees. 
IZ iR540 -7- $4500 = .12, or 12%, rate of commission. 
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la 875-^$1125 = .06f, or 6|^, rate of commission. 

19. 8750 -4- .025 = $30000, amount of purchase. 

20. $208.50 -r- .05 = 84170, amount of purchase. 

21. 81.75 X 3300=85775, cost of apples; 
85775 X .03 =8173.25, commission; 
85775 + 8173.25 = 85948.25, remittance. 

22. 83529.20 H- 1.02 =83460, amount paid for bacon; 
83529.20 — 83460 = 869.20, commission. 

23. 811774-4- 1.015 = 811600, amount paid for cotton; 
811774 — 811600 = 8174, commission. 

24. 87.50 X 640=84800, sale receipts; 

84800 X .01^ = 872, commission for selling land ; 
84800 — 872 = 84728, net proceeds of land sale ; 
84728 -T- l.OOJ = 84686.9888+, am't inv. in stock ; 
84728 — 84686.9888+ = 841.0111, com. on stock; 
872 + 841.011+ = 8113.011+, total commission. 
86. 81.75 X 750 = 81312.50, first cost ; 

81312.50 X .02i = 829.531^, commission ; 
81312.50 + 829.531^ = 81342.031^, face of draft ; 
81342.031^ X .OOi = 83.355+, cost of draft ; 
81342.031^ + 83.355 + 812.50=81357.886+, t'l cost. 

NoTB. — Freight is paid at place of delivery of goods, and hence 
the $12.50 is not to be included in the draft. 

26. 85000 -^ 1.025 = 84878.0487+, wheat investment ; 
84878.0487+ ^ 81.10 = 4434.589+, no. of bushels. 

Page 197. 

8. The par value of 10 shares, 8100 each, is 81000, and 
their cost at 104% will be 81040; at 85%, 8850; at 
90^, 8900. 

9. 15 shares of 8100 each equal 81500; 3% of 81500 
is T^ of 81500, which is 845. 

10. 20 shares, of 8100 each, equal 82000 ; b% of 82000 
is xb ^f *^^>00, which is 8100. 
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11. 100^— 7i^==92i%; 
$7500 X .92^ = $6937.50, cost. 

12. 100% + 6i% = 106i% ; 100% — |^ =99^% ; 
$7000 X 1.06J = $7455, cost ; 

$7000 X .99i = $6947.50, sale receipts ; 

$7465 — $6947.50 = $507.50, loss. 
Or, 6i^ +i% =7ifo, loss per cent; 

$7000 X .07i = $507.50, loss. 
la 1121 fo — lOd^fo =3^, gain per cent; 

$10000 X .03 = $300, gain. 

P&ge 198. 

14 $5200 X 1.27 = $6604, cost ; 

$3600 X 1.35 = $4860; $1600 X 1.37i = $2200; 

$4860 + $2200 = $7060, sale receipts ; 

$7060 - $6604 = $456, gain. 
Or, 135^ — 127^ = 8% ; 137i^ - 1^7 fo = 1%% ; 

$3600 X .08 = $288 ; $1600 X .10^ = $168 ; 

$288 + $168 = $456, gain. 
16. $50 X 84 = $4200, cost ; 

100?^^ — 94^ =6f^, gain per cent; 

$4200 X .06f = $270, gain. 

16. (2) $840 H- $105 = 8, number of shares. 

17. $8320 H- $104 = 80, number of shares. 

18. 95|^ + \% =95|^, cost of stock per cent; 
$6894 ^ .95f = $7200, amount of stock (72 shares). 

19. 100^ — 12f ^ = 87i^ ; 

87i^ +ifo =S7^fc, cost per cent; 
$8750 -^$87.50 = 100, number of shares. 

20. 108i fo— 106 fo =^fo, loss fc on stock; 
$8400 X .02J = $210, loss on stock ; 
$8400 X .05^ = $462, dividend received ; 
$462 — $210 = $252, net gain. 

Or, 108^% - 106^ = 2ifo ; 

5J^ — 2^% =3%, gain per cent; 



\ 
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88400 X .03 = 8252, gain. 

21. 4^ 4-5^ = 9^, gain per cent: 
$100 X .09 = $9, gain per share ; 
$450 -7- $9 = 50, number of shares. 

22. 124^ — 120^ = 4% ; 4^ -^ 120^=.03i, or ^fc. 
Or, $124 — $120 = $4; $4 -v- $120 = .03^, or ^fo. 

23. $3600 X .16i = $585, dividend received. 

24. $125000 X .04 = $5000, dividend ; 
$5000 + $3500 = $8500, net earnings. 

26. $500000 X .04| = $22000, dividend distributed ; 
22000 + $2500 = $24500, net earnings. 

PsLge 199. 

26. (1) $22425-- $215000 = .10ii, or lOf^^. 
(2) $4500 X .lOf^ = $469.36+ 

Page 200. 

& I of $6000 is $4000, and 1^% of $4000 is 1% plus 
\fc ; 1% of $4000 is $40, and i% of $4000 is $10- $40 
plus $10 are $50: the premium is $50. 
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6. $5 is tAit of ^1000; j^ is .005 or i^. 

7. $75000 Xi = $50000; 

$50000 X .Oli = $625, premium. 

8. $7850 X .OOf = $58,875, premium on store; 
$12400 X .00^ = $62, premium on goods ; 
$58,875 + $62. = $120,875, total premium. 

9. $5400X| = $4050; 

$4050 X .OOJ = $35.4375, premium ; 
$35.4375 + $1.50 = $36.9375, cost. 
10. $12400 X I = $8266| ; $8266f X .OOf = $62 ; 
$62 + $2.25 = $64.25, cost. 
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11. $135000 X i =$108000, whole risk; 

i + i = Hl H-H = ^, 3d co.'s part of risk; 

$108000 X i X ,00f = $270, prem. of 1st company ; 

$108000 X I X .00| = $378, prem. of 2d company; 

$108000 X A X .00| = $192, prem. of 3d company ; 

$270 + $378 + $192 = $840, total premium. 
18. $60000 X i =$20000, loss of 1st company; 

$60000 X I = $24000, loss of 2d company ; 

$60000X^ = ^16000, loss of 3d company; 

13. $50 ^ $10000 = .005, or i%. 

14. $561 H- $25500 = .022 = .02^, or 2|^. 



PsLge 202. 

16. $100 -^ $12500 = .008 = .OOf , or f ^. 

1 6. $240 -r- .02 = $12000, amount of goods. 

17. $93.60 -^- .006 = $15600, sum insured. 

18. $525 -4- .015 = $35000, sum insured. 

20. $21825 H- .97 = $22500, sum insured and premium. 
8L $11859.40 -r- .985 = $12040, sum insured and pre- 
mium. 

22. $11520 -T- .96 =$12000, sum insured and premium. 

23. $35000 X .01 = $350 premium ; 
$35000 — $350 = $34650, value of goods. 

Or, $35000 X .99 = $34650, value of goods. 

24. $23.60 X 6 = $141.60, premium. 

26. $44.50 X 5 X 10 = $2225, total premiums. 

Page 204. 

2. (1) $259776 -- $21648000 = .012 = 1^%. 
(2) li% = .012, or 12 mills to $1. 

3. (1) $1.50 X 540 = $810, amount of poll tax; 
$19340.20 — $810 = $18530.20, tax on property. 
(2) $18530.20 ^ $1425400 = .013 = 1^%, or 13 

mills to $1. 
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Pafire 205. 

6. $11703.845 -r- .985 == $11882.076+, tax collected ; 
$11882.076+ -^ .925 = $12845.487+, tax assessed. 

N. B. — ^The amount to be assessed to yield* $11703.84J as net 
proceeds could be found, with sufficient accuracy for practical 
purposes, by the process described in the note on page 204. 

6. $145850 X .90 = $131265, tax collected ; 
$131265 X .00| = $984.48i, collection fee; 
$131265 — $984,481 = $130280.51^, net proceeds. 

Or, $145850 X .90 = $131265, tax collected ; 
$131265 X .99i = $130280.51^, net proceeds. 

7. $87045060 X .0055 = $478747.83, school tax. 

Pafire 206. 

1. $1.80 X 650 = $1170; $1170 X .33i = $390, duty- 

V 

Pasre 207. 

2. $.62^ X 1500 = $937.50 ; 
$937.50 X .40 = $375, duty. 

3. $1.15X850 -=$977.50; 
$977.50 X .50 = $488.75, duty. 

4. $.42 X 560 X 4 = $940.80; 
$940.80 X .45 = $423.36 ; duty. 

6. $.45X400X40= $7200; 

$.40X350X20 =$2800; 

$7200 + $2800 = $10000, invoice cost ; 

$10000 X .20 = $2000, duty. 
6. $2.15 X 1450 = $3117.50, invoice price of broadcloth ; 

$1.60X3240 =$5184.00, invoice price of carpet; 

$3117.50 + $5184 = $8301.50, inv. price woolen g'ds ; 

$8301.50 X .35 = $2905.525, duty on woolen goods ; 

$2.85 X 480 = $1368, invoice price of silks; 

$1368 X .50= $684, duty on silks; 

S2905.525 + $684 = $3589.525, total duty. 
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7. (1) $1100 -^.40 =$2760, invoice cost; 
$2760 H- 1260 =$2:20, invoice price per yard. 
(2) $2.20 X 1.40 = $3.08, cost including duty ; 
$3.08 X 1.20= $3,696, selling price. 

8. $17.60 X 240 = $4200, duty on the iron; 
$22 X 76 = $1660, duty on the steel; 
$4200 + $1660 = $6860, total duty. 

9. 476 lb. X 226 = 106876 lb., weight of sugar ; 
3 cts. X 106876 = $3206.26, duty on sugar ; 
126 gal. X 120 = 16120 gal., of molasses ; , 

8 cts. X 16120 = $1209.60, duty on molasses; 
$3206.26 + $1209.60 = $4416.85, total duty. 

Pafire 208. 

2. $3680 X .62 = $2219.60, share of 1st ; 
$4636 X .62 = $2873.70, share of 2d ; 
$6300 X .62 = $3286.00, share of 3d ; 
$2236 X .62 = $1386.70, share of 4th. 

3. (1) $3600 + $1260 + $3760 + «1000 + $2600 = 
$12000, liabilities; 

$7160 — $660 = $6600, net assets ; 
$6600 -^ $12000 = .66, or 66%. 
(2) $3600 X .66 = $1926, A's receipts; 
$1260 X .66 = $687.60, B's receipts; 
$3760 X .66 = $2062.60, C's receipts; 
$1000 X .66 = $660, D's receipts ; 
$2600 X .66 = $1376, E's receipts. 

Pafire 209. 

4. $9600 + $6400 + $2100 = $17000, assets; 
$17000 X .96 = $16160, net assets ; 

$16150 H- $25000 = .646, or 64| cents on a dollar. 

1. (1) $7.50 H- .75 = $10, amount collected. 
(2) $10 X .26 = $2.60, commission. 

2. $160 H- ,80 = $200, sale receipts. 
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3. $1280 X .00f= $4.80, brokerage. 

4. $15600 X .00^ = $39.00, brokerage on par value. 

N. B. — See " Suggestion " under problem 18, page 198. 

6. 70 cts. + 90 cts. = 160 cts. ; 

160 cts. -f- 2 = 80 cts., price of mixed tea; 
95 cts. — 80 cts. = 15 cts., gain per lb. ; 
15 cts. -T- 80 cts. = .18i, or 18f %. 

6. 524 T. -r- ,655 = 800 T,. of ore. 

Pafire 210. 

7. $.80X500 = $400; $.85 X 700 =$595; 
$.87^X800 = $700; 

$400 + $595 + $700 = $1695, total cost ; 
500 bu. + 700 bu. + 800 bu. =2000 bu. ; 
$.92 X 2000 = $1840, sale receipts ; 
$1840 — $1695 = $145, gain ; 

$145 -V- $1695 = .08i|*, or 9^%. 

8. $1.80 -^1.25 =$1.44, cost; 

$1.44 X 1.20 = $1,728, selling price to gain 20% ; 
$1.80— $1,728 = $.072, reduction per yard; 
$.072 ^ $1.80 = .04, or 4%, reduction. 

9. $24000X1 = $16000; 

$16000 X .00| = $120, premium. 

10. $150000 X .00| = $1125, premium on block; 
$40000 X .OOJ- = $350 ; $35000 X .OOf = $280 ; 
$350 + $280 = $630, total paid for re-insuring ; 
$1125 — $630 = $495, net premium. 

11. 100% — i% = 99^%; $2587 -5- .995 = $2600. 

12. $3500 X .00| X 10 = $210, premium for 10 years; 
$3500 — $210 = $3290, excess. 

13. $40000 X .02^ X 20 = $20000, premiums for 20 yr. ; 
$40000 — $20000 = $20000, loss. 

14. $50400 X .03i = $1764, premium; 
$50400 — $1764 = $48636, value of flour. 

Or, 100% — 31"% = 96|% ; $50400 X .96^ = $48636. 
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18. $35460850 X .02^ = $886521.25, tax assessed; 

$886521.25 X .92 = $815599.55, tax collected ; 

$815599.55 X .97 = $791131.5635, net proceeds. 
16. $.62i X 65 X 90 = $3656.25, invoice cost of tea; 

$3656.25 X .40 = $1462^0, duty on the tea ; 

$.18| X 80 X 75 = $1125, invoice cost of coffee; 

$1125 X .25 = $281 .25, duty on the coffee; 

$1462.50 + $281.26 = $1743.75, total duty. 



Pasre 211. 

17. $24414142 -^$610728103 = 3.997+^. 

18. $70680 — $40325 = $30355, net earnings; 
$30355 ■— $6505 = $23850, amount divided ; 
$23850 H- $450000 = .05^ = b^%. 

19. 102^% +i% = 102f%, total cost per cent; 
107i% — i% = 107^%, net selling price per cent, 
107i% — 102f % =4f %, gain per cent; 

$7500 X .04f = $328,125, gain. 
Or, $7500 Xl.02f = $7706.25, cost; 

$7500 X 1.07i = $8034.375, sale receipts; 
$8034.375 — $7706.25 = $328,125, gain. 

20. $75 X 45 + $125 X 9 = $4500, sale receipts; 
$4500— $3375 = $1125, commission ; 

$1125 -5- $4500 =.25, or 25%, rate of commission. 

21. $15000 X .90 = $13500, net proceeds of sale; 
$13500^-1.05 = $12857.142+, amount invested; 

22. (1) $.22 X 3040 + $. 15 X 10560 = $2252.80, sale rets. ; 
$2252.80 X. 95 =$2140. 16, net proceeds of sales; 
$2140.16 -f- 1.03 = $2077.825+, amount invested. 
(2) $2252.80 X. 05 = $112.64, com. for selling; 
$2077.825+ X. 03 = $62,334+, com. for buying; 
$112.64 + $62,334+ = $174,974+, total commission. 

Or, $2252.80 — $2140.16 = $112.64, com. for selling; 
$2140.16 — $2077.825+ =$62,334+, com. for b'g; 
$112.64 + $62,334+ = $174,974+, total com. 
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23. (1) $5.75 X 1300 =$7475, sale receipts; 

$7475 X .96^ = $7213.375, net proceeds of sale ; 

$7213.375 -^ 1.02 = $7071.936+, amount invested; 

$7071.936+ -H $.28 = 25256.914+, no. of pounds. 

(2) $7475 —$7071.936+ = $403,063+, commission. 
Or, $7475 X .03^ + $7071.936+ X .02 = $403,063+, com. 





INTEREST. 




Pasre 218. 


3S. 


1880 5 6 
1876 9 12 


$108.60 
.219 




3 yr. 7 mo. 24 da. 
.219 (at 6%). 


$23.78340, interest at 6%. 
7.92780, " "2%. 

♦31.71120, interest at 8^. 


33. 


1879 4 12 
1875 10 23 

3 yr. 5 mo. 19 da. 
.208^ 


$1,686 
.208^ 

$3.28903^, interest at 6^. 

1.64461+, " " 3%. 

$4.93364+, interest at 9%. 


34. 


1879 11 28 
1874 6 3 

6 yr. 5 mo. 25 da. 
.329i 

• 


$565.80 
.329^ 

$186.2426, interest at 6%. 
31.0404+, " " 1%. 

$217.2829+, interest at 7% . 
$565.80 



$783.0829+, amount. 
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35. 


1876 3 


4 


»60 






1874 5 


10 


.109 






1 yr. 9 mo 


.24 da. 


$6,540, interest at 


6%. 




.109 




60.00 
866.540, amount. 




36. 


1880 5 


21 


$40.50 






1874 11 


9 


.332 






6 yr. 6 mo 


.12 da 


$13,446, interest at 


6^. 




.332 




40.50 
$53,946, amount. 








Pase 219. 




37. 


1878 4 


11 


$350 






1875 10 


17 


.149 






2 yr. 5 mo 


.24 da. 


$52,150, interest at 


6%. 




.149 




8.691+, . « " 

$60,841+, interest at 
350. 

$410,841+, amount. 


1%. 
7%. 


38. 


1880 1 


.1 


$150.75 






1877 6 


15 


.1521 






2 yr. 6 mo 


.16 da. 


$23.0145, interest at 


6%. 




.1521 




3.83575, 

$19.17875, interest at 
150.75 

$169.92875, amount. 


1^. 
5%. 


39. 


1880 6 


1 


$1250 






1878 7 


5 


.114J 






lyr. lOmo 


. 26 da. 


$142.916§, interest at 


6%. 




.114i 




47.638f, 
$190,566+,, interest at 
1250. 


2%. 
8%. 



$1440.555+, amount. 
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40. 1879 3 25 $87.60 

1877 8 8 .097# 

1 yr. 7 mo. 17 da. $8.66041+, interest at 6%. 

.0971 1.42673+ , " " \%. 

$14.2673+, interest at 10%. 
87.60 

$101.7673+, amount. 

4L 1880 6 25 *6^-80 

1878 2 20 '1^ 

2 yr 4 mo 6 da $9.26683J, interest at 6%. 

.1401 ' * 1.54447+, " " 1^. 

810.81130+, interest at 7%. 
65.80 

S76.6113, amount. 

Pafire 221. 

7. 81 da. .-. .OlSi 8. 110 da.V. .018J 

$420 8150 

.013i .018^ 



5.670, int. at 6^. 2.750, int. at y^yo 

1.890, " " 2%. .458^, " " 1%. 

$7,560, int. at 8%. $3.208J, int. at 7^. 

420.00 150.00 



$427.56, amount. $153.208J, amount. 

9. 157 da. .-. .026J. 10. 96 da. .-. .016 
$80 $150 

.026i ^016 



$2.093J, int. at 6%. $2.40, int. at 6%. 

6971, " " 2%. .60, " " \\%, 



$2,791+, int. at 8^. $3.00, int. at 7^%. 

80. 150. 

$82,791+, amount. $153.00, amount. 
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Psige 223. 

8. 123 da..-. .020^ 9. 76 da. .-. .012f 

•56 $120 

^^Oi .012§ 

3)$1.148, int. at 6%. 3)»1.520, int. at 6%. 

.382§ " " 2%. .253^, " " 1^. 

$1.530|, int. at 8%. $.253iXlO-=82.533J,int.atlO%. 

56. 120. 

»54.469J, proceeds. J117.466f, proceeds. 

10. 68 da. .-. .OllJ 11. 114 da. .-. .019 

$500 $8.75 

.Ollj .019 

6)$5.666f, int. at 6%. 3)$.16625, int. at 6fo ; 

.944, " " 1%. 5541| " " 2%; 



»6.611i, int. at 7%. ».22166f " " 8%, 
500. 8.75 



«493.388f, proceeds. $8.52833^, proceeds. 

12. 145 da. .-. .024^. 13. April, 20 days. 

$400 May, 31 " 

.024^ June, 30 ' ' 

3)$9.666§, int. at 6^. 81 days. 

3.2221, " " 2%. ' 93 '' 

$12.888f, int. at 8%. 12 days. 

400. July 12th, date. 



$387,111^, proceeds. 



Paffe 224. 

17. 63 da. .-. .0105 (int.); 59 da. ,-. .009| (dis.) ; 
$125 X 1.0105 = $126.3125, amount discounted; 
S126.3125 X .0091 X ^ = $2.0701+, dis. at 10% ; 
$126.3125 — $2.0701+ = $124,242+, proceeds. 
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NoTB. — ^The discount is computed on the amount of the note at 
the time of its maturUyy and for the time between the date of ' dis- 
counting and the date of maturity. 

18. 6 mo. 3 da. .•; .0305 ; 83 da. .-. .013f ; 

11000 X .0305 X i = »35.583J, interest at 7^ ; 
«1000 + $35,683^ = 81035.583^, due Feb. 18, 1880 ; 
«1035.683i X .0131 X f = J21.4883+, dis. at 9%. 

19. 4 mo. 3 da. .-. .0205 (int.); 75 da. .-. .012^ (dis.) ; 
$90 + ($90 X .0205 X f)= $91.5375, amount at 5% ; 
$91.5375 X .012iX i== $1.3349, discount at 7% ; 
$91.5375 — $1.3349 == $90.2026, proceeds. 

20. $650. 

.065^ 

$42.466f, int. for 1 yr., 1 mo., 2 da., at 6%. 
650. 



$692.4661, amt. due Apr. 4, 1870 (grace). 
.01. 



$6.924|, dis. for 60 days. 
692.4661 



$685,542, proceeds Feb. 3, 1870. 
N. B. — Solution of problem as revised in 1890. 

22. 93 da. . •. .0155 ; $1 — $.0155 = $.9845, proceeds of $1 ; 
$1969 -^ .9845 = $2000, face of note. 



Page 225. 

23. 4 mo. 3 da. .-. .0205; .0205 x f = . 03075; 

$1. — $.03075 = $.96925, proceeds of $1 at 9% ; 
$811 ^ .96925 = $836,728+, face of note. 

24. 3 mo. 3 da. .\ .0155 ; .0155 X 2 = .031 ; 
ei_j_j.031 = $.969, proceeds of $1 at 12^ ; 
$1938?f^ .969 =r $2000, face of note. 
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25. 4 mo. .-..02; .02xV = -03i; 

$760 X .03J = $25, discount at 10^ ; 
8760 — $25 = $726, cash proceeds. 

26. 9 mo. .-. .046; .046Xt = .06; 

$340 X .06 = $20.40, discount at 8^ ; 
$340 — $20.40 ^ $319.60, cash proceeds. 

27. $1030.X .05 = $61.60, discount; 

$1030 — $51.50 = $978.50, cash proceeds. 
Or, 100^ —5^ =96^ ; $1030 X .95 = $978.60. 

28. 100^-7i%=92i^; 

$950 X .92| = $878.76, proceeds. 

29. 100%— 6^=95^; 

$676 X .95 = $641.25, proceeds. 

30. $726 X .04 = $29 ; $725 - $29 = $696, cash value ; 
$696 -5- .9776 = $712,020+, face of note ; 

$725 — $712,020+ = $12,979+, gain. 



Pafire 226. 

31. $3540 X. 05 = $177; 

$3540— $177 = $3363, cash value; 
92 da. . •. .015^ ; .015^ X ^rf^ = .026| = .02| (at 10%) ; 
$3363 -f- .971 = $3451.1972+, face of note ; 
$3540 — $3451.1972 = $88.8028, gain. 

Note. — The number of days in 3 months from March 20th 
is 92, and to obtain $3363 from bank he must give his note for 
a sum which, discounted at 109^ for 92 days (without grace), will 
give $3363 as proceeds. The note would be drawn for 3 months 
without grace, or for 92 days without grace. 
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Page 232. 




2. 1877 


12 4 


$600 




1877 


6 10 


.029 






5 mo. 24 da. 


$17.40, 


1st interest. 


$50. 


.029. 


600. 






« 


$617.40 




1878 
1877 

$12. 


3 25 
12 4 

3 mo. 21 da. 
.018^. 


50. 

567.40 
.018^ 

28370 
453920 


1st payment. 






66740 




1878 
1878 

$75. 


7 9 
3 25 

3 mo. 14 da. 
.017i. 


$10.4969, 
567.40 

$677.8969 
12. 

$665.8969 
.017i 


2d interest. 
2d pa]niient. 


1878 


10 15 


1886323 




1878 


7^ 9 


39612783 
5658969 






3 mo. 6 da. 






.016. 


$9.8088796, 
566.8969 

$575.7ft58 


3d interest. 






76. 


3d payment. 






$500.7058 








.016 








30042348 








6007058 




• 




$8.0112928, 


4th interest. 






500.7058 








$508.7171, due Oct. 16, 1878. 




K. W. C.-6. 
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a 1875 11 10 


$1000 




1874 4 10 


.096 




1 yr. 7 mo. 


6)95.000 




«80.50. .095. 


16.8333 






$110.8333, 


1st interest 




$1000 




1876 7 5 


.039^ 




1875 11 10 


6)39.1667 




7 mo. 25 da. 


6.6278 




$100. .039^. 


$46.6945, 


2d interest. 




110.8333, 


1st interest. 




1000. 




1877 1 10 


$1166.5278 




1876 7 5 


180.50, 


1st & 2d payt. 


6 mo. 5 da. 


$976.0278 




$450.80. .030f. 


.030f 
6)$30.0941906 
6.0157 




1879 10 1 


$35.1098, 3d interest. 


1877 1 10 


976.0278 




2 yr. 8 mo. 21 da. 


$1011.1376 




$500. .1631. 


450.80, 3d payment. 




$560.3376 




1880 1 1 
1879 10 1 


.163^ 
6)$91.6161976 
15.26919 




3 mo. 


$106.8844, 4th interest. 


.015. 


560.3376 
$667,222 






600. 4th 


payment. 




167.222 






.015 






6)$2.50833 






.41805 






$2.9264, 5th interest. 




167.222 





$170,148, amount due Jan. 1, 1880. 
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4 $450. 

1879 1 20 .0321 

1878 7 4 6) $14,700 



6 


mo. 16 da. 


2.45 




$15. 


.032|. 


$24.50, 
$450. 


let interest. 


1879 6 
1879 1 

4 
$200. 


9 

20 

mo. 19 da. 
.023J. 


.023^ 
6) $10,425 

1.7375 
$17,375, 

24.50, 
450. 


2d interest. 
Ist interest. 


1879 10 


20 


$491,875 




1879 6 


9 


215. 1st & 2d paym< 


4 


mo. 11 da. 


$276,875 




$10. 


.021|. 


.0211 
6) 6.045104 




1880 1 
1879 10 

2 


10 
20 

mo. 20 da. 
.0131. 


1.007517 
$10.0751, 

$276,875 
.013i 

6)3.691667 
.615278 


3d interest. 






$6.16278, 
10.0751, 


4th interest. 
3d interest. 






276.875 








$293.10288 








10. 


3d payment. 



$283,103, amount due. 

Note.— Interest at lOjJ is found by dividing interest at 6^ 
by 6 and removing decimal point in quotient one place to the 
right 
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Page 


233. 




5. 1875 


9 1 




1877 1 20 


1875 


3 4 




1876 9 15 




5 mo. 27 da. 




4 mo. 6 da. 


«12. 


.029^. 




$400. .020^. 


1876 


5 4 




1878 7 1 


1876 


9 1 




1877 1 20 




8 mo. 3 da. 




l]n:.5 mo. 11 da. 


$10. 


•V/tcvt*", 




.086f. 


1876 


9 15 






1876 


5 4 
4 mo. 11 da. 






$250. 


.021f 







$850 
.029i + .040J + .02 11 = .0911 

$78.0583, 1st, 2d, and 3d interests. 
850. 

$928.0583 
$12 + no + $260 = 272. 1st, 2d, and 3d payments. 

$656.0583 
.020f 

$13.6678812, 4th interest. 
656.0583 

$669.7262 
400. 4th payment. 

$269.7262 
.0861 



$23.4212250, 5th interest. 

2 69.7262 
$293,147, amount due July 1, 1878. 
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NoTB. — It is seen by inspection that the first and second in- 
terests in problem 5 will each be less than the corresponding 
payment, and, instead of finding each interest separately, the 
aim of the first three interests are found by multiplying the 
principal by the sum of the first three decdmal multipliers. See 
New Complete Arithmetic, pag6 232, note 1. 



6. 1878 


9 




14 


1878 


7 




1 






2i 


lUO. 


13 da. 


$300. 




.0121. 


1879 


1 




20 




1878 


9 




14 






4 


mo 


. 6 


da. 


112. 




.02] 


.. 




1879 


10 




20 




1879 


1 




20 






9 


mo 


. 


da. 


«20. 


.( 


345. 


- 




1879 


11 




8 




1879 


10 




20 





1880 
1879 



18 da. 



$500. .003. 



1 
11 



1 

8 



1 mo. 23 da. 
.008f. 



$1250. 
■012i 

4)15.208 
3.802 

$19010, 1st interest. 
1250. 



1st pajrment. 



$1269.01 
300. 

$969.0l( 
.069 

4)66.861(89 
16.71542 

$83,577, 2d, 3d, & 4th int. 
969.01 



$1052.587 
532. 2d, 3d, & 4th pay't. 

$520,587. 
.008f 



4)4.598518 
1.149629? 

$5.748,. 
520.587 



$526,336, 



5th interest. 



amount due. 



Note. — It is seen by inspection that the second and third 
interesta will each be less than the payment, and so the sum 
of the second, third, and fourth decimal multipliers are used. 
.021 y .045 + .003 = .069. 
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7. 1881 
1881 



7 
4 



28 
10 







3 mo. 18 da 


»500. 




.018. 


1881 


12 


13 


1881 


7 


28 




4 


mo. 15 da. 


$8. 




.022^. 


1882 


2 


25 


1882 


12 


13 




2 


mo. 12 da 


»12. 




.012. 


1882 


7 


7 


1882 


2 


25 




4 


mo. 12 da. 


«125. 




.022. 


1882 


10 


3 


1882 


7 


7 




2 


mo. 26 da. 


»200. 




.014J. 


1883 


3 


16 


1882 


10 


3 



$50. 

1883 
1883 



6 
3 



mo. 12 da. 
.027. 

3 

15 



2 mo. 18 da .013. 

$206,335 
.013 

6)2.682355 

.447059 

»4.471, 7th interest. 
206.335 



91000. 
.018 

6 ) 18.000 

3.00, int. at 1^. 

$30.00, 1st interest 
1000. 



1st payment. 



$1030.00 
500. 
$530 
.056^ 

6 )29.945 

4.9908 

$49,908, 2d, 3d, 4th int. 
530. 



$579,908 
145.00, 2d, 3d, 4th pay t. 

$434,908 
.014i 



6)6.233681 
1.038947 
$10,389, 
434.908 

$445,297 
200. 

$245,297 
.027 

6) 6.623019 
1.103837 
$11,038, 
245.297 



5th interest- 



5th payment. 



6th interest. 



$256,335 
50. 



6th payment. 



$210,806, amount due. $206,335 
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Page 234. 

& 1883 10 18 $520 

1883 4 12 .031 

6 mo. 6 da. 3) $16,120 
.031. 5.373J 

520. 



1883 5 20 $541.4931 , am't of prin. 

$120 
024f 





4 mo. 28 da. 


$120. 


.024|. 


1883 


6 9 




4 mo. 9 da. 


$12. 


.021^. 


1883 


7 21 




2 mo. 27 da. 


$85. 


.014^. 



3) $2,960 
.986§ 
120. 



$123.9461, am't of 1st payt. 
$12~ 

.02H 
3) .258 

.086 
12. 



$12.344, am't of 2d payt. 

$85 
,014J 



3)$1.232i 
.410f 
85. 



$86.6431, am't of 3d payt. 



Principal amount, $541,493^ 
1st p. am't, $123.9461 
2d " " 12.344 
3d " " 86.6431 

Payment amounts, $222.934 

Amount due, $318,559^ 
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9. Principal, $800. 
Interest for 9 months 18 days, at 8^, 51.20 

$851.20 

First payment, $200. 

Interest for 7 months 15 days, 10. 

Second payment, $75. 

Interest for 4 months 20 days, 2.333 

Third payment, $125. 

Interest for 2 months 10 days, 1.944 

414.277 
Amount due December 30, 1882, $436,923 

10. Principal, $350. 
Interest for 9 months, at 6^, 15.75 

$365.75 . 

First payment, $46. 

Interest for 7 months 11 days, 1.657 

Second payment, $60. 

Interest for 6 months, 1.80 

Third payment, $80. 

Interest for 3 months 26 days, 1.547 

Fourth payment, $50. 

Interest for 1 month, .26 

$240.254 

Amount due November 1, 1882, $125,496 



Pasre 236. 

8. 3 yr. 6 mo. + 2 yr. 6 mo. + 1 yr. 6 mo. + 6 mo. = 
8 yr. ; 4 yr. 6 mo. = 4^ yr. ; 

$1000 X .06 = $60, annual interest ; 
$60 X 4^ = $270, total interest on principal ; 
$60 X .06 X 8 = $28.80, int. on annual interests ; 
nOOO + $270 + $28.80 = $1298.80, amount due. 
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4. 3 yr. + 2 yr. + 1 yr. = 6 yr., time of int. on an. int. ; 

$3500 X .06 = $210, annual interest; 

$210 X 4 = $840, total interest on principal ; 

$210 X .06 X 6 = $75.60, int. on annual interest ; 

$3600 + $840 + $75.60 = $4415.60, amount due. 
6. (1) 2 yr. 6 mo. ; 2| years ; 1^ yr. + J yr. = 2 yr. ; 

$650 X .07 = $45.50, annual interest ; 

$45.50 X 2i = $113.75, total int. on principal; 

$45.50 X .07 X 2 = $6..37, int. on an. int. at 1% ] 

$650 + $113.75 +$6.37 = $770.12, amount due. 

(2) $45.50 X .06 X 2 = $5.46, int. on an. int. at 6% ; 

$650 +$113.75 + $5.46 = $769.21, amount due; 
6. (1) 3 yr. 2^ mo. 12 da. = 3.2 yr.; 

2.2 yr. + 1.2 yr. + .2 yr. = 3.6 yr. ; 

$650 X .07 = $45.50, annual interest ; 

$45.50 X 3.2 = $145.60, total int. on principal ; 

$45.50 X .07 X 3.6 = $11,466, int. on an. int. at 7% ; 

$650 + $145.60 + $11,466 = $807,066, amount due. 

(2) $45.50 X. 06X3.6 =$9,828, int. on an. int. at 6^ ; 

$650 + $145.60 + $9,828 = $805,428, amount due. 

Pasre 237. 

8. $500 X .10 =$50, first annual interest; 

$50 X 2 = $100, an. int. due Jan. 15, 1867 ; 
$50 X .10 = 5, int. on 1st annual interest ; 

$500 

$605, amount due Jan. 15, 1867 ; 
Payment, $100.00 1 

Int. for Bame, 6.50 / =1106^ am't of $100 Jan. 15, 1867 ; 

$498.50, new principal. 
$498.50 X .05 = 24.925 , int. due July 15, 1867 ; 

$523,425, am't " 

Payment, $200 1 

Int on skme, 7 } = ^207. am't of 8200 July 16,1867 ; 

$316,425, amount due at maturity. 

K, W. C.-7. 



I 
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Pasre 239. 

a (2) $1500. 
1.08 
$1620, amount due in 1 year; 
1.08 



$1749.60, amount due in 2 years; 
1.08 



$1889.568, amount due in 3 years; 
1500. 

$389,668, compound interest. 



4. $800. 

1.03 

$824.00, amount due in \ year; 
1.03 

$848.72, amount due in 1 year: 
1.03 



$874.1816, amount due in 1^ yeara.; 
1.03 

$900,407+, amount due in 2 years. 



$650. 
1.06 



$689.00, amount due in 1 year; 
1.06 



$730.34, amount due in 2 years; 
1.06 



$774.1604, amount due in 3 years; 
1.022 



$791.1919288, amount due in 3 yr. 4 mo. 12 da.; 
650. 

$14L1919-\-, compound int. in 3 yr. 4 mo. 12 da. 
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Pase 240. 

6. 2 yr. 6 mo. 16 da. .-. .15}; 1.00 + .15} = 1.15}; 
«345.60 X 1.15} = $398,304, amount. 

6. 2 yr. 2mo. 3 da. .*. .1305; 
$252 X .1305 X J == $38.367 ; 

$252 + $38,367 = $290,367, amount. 

7. (2) 132 da. .-. .022 ; $80.25 X.022 X t = $2,364, int. 

8. 89 da. .-. .014f ; $920 X .014f X f = $20.47, int. ; 
$920 + $20.47 = $940.47, amount. 

9. 176 da.-r. .029}; $7.50 X .029} X t = $.2916, int. ; 
$7.50 + $.2916 = $7.7916, amount. 



Pafire 241. 

14. 1 yr. 2 mo. 12'da. .*. .072; 

$240 X .072 -T- 6 = $2.88, int. at 1% ; 

$23.04 -r- $2.88 = 8, the rate. 
16. 7 mo. 7 da. .-. .036}; 

$252 X .036} -^ 6 = $1,519, int. at 1%] 

$12,152 -f- $1,519 = 8, the rate. 
18. 2 yr. 6 mo. 15 da. .*. .15}; 

$345.60 X .15} ^ 6 = $8,784, int. at \% ] 

$407,088 — $345.60 = $61,488, interest ; 

$61,488 -^ $8,754 = 7, the rate 



Pasre 242. 

19. $56.78 X .10 = $5,678, interest for 1 year; 
$22.24 -f- $5,678 = 3.9168+, number of years; 
.9168 yr. = .9168 mo. X 12 = 11.0016 mo. ; 
3.9168 yr. = 3 yr. 11.0016 mo. ; or 3 yr. 11 mo.+. 

20. $300 X .06 = $18, interest for 1 year ; 
$347.25 — $300 = $47.25, interest ; 
$47.25 -!- $18 = 2.625, number of years ; 
2.625 yr. = 2 yr. 7.5 mo. = 2 yr. 7 mo. 15 da. 
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21. (1) JTH? $.04 = 25, number of years; 
Or, 100% -i- 4^ = 25, number of years. 

Note. — Any principal will double itself in the time required for 
the interest of $1 to equal $1, or for the interest of any other 
principal to equal itself. Or, it will take as many years for any 
principal to double itself as the given rate is contained times in 
100. It will take any principal 25 years to double itself at ^<Jo 
interest ; 16f years, at 6^ ; and 10 years, at 10^. 

23. (1) $2 -i- $.05 = 40, number of years. 
Or, 200^ -~5^ =40, number of years. 

Note.— Any principal trebles itself when the interest becomes 
twice the principal. 

Pasre 243. 

28. 5 yr. 6 mo. 20 da. .*. .333^ = .'33^; 
.33lX* = .27i (at 5%); 
$1000 -^ .27^ = »3600, principal. 

80. 4 mo. 12 da. .'. .022 ; .022 X t = .029^^ (at 9^) ; 
»220 -^ .029^ = »7500, principal. 

81. (1) 63 da. .-. .0105 ; .0105 X | = .007 (at A%) ; 
$17.78 -r- .0105 = $1693^. 

(2) $17.78 -^ .007 = $2540, at 4%. 

Pafire 244'. 

85. 2 yr. 1 mo. 15 da. .-. .1275 ; .1275 X | = .17 (at 8^) ; 

$421.20 -^ $1.17 = $360, principal ; 
88. 1 yr. 4 mo. 21 da. .'. .0835 ; 

$2600.40 -- 1.0835 = $2400, principal. 
87. 1 yr. 6 mo. 18 da. .'. .093; .093 X f = .124 (at 8^) ; 

$843 -- 1.124 = $750, principal. 

Pafire 245. 

1. 2 yr. 5 mo. 24 da. .*. .149; 

$205 X .149 X I = $35.635|, interest. 
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2. 1 yr. 5 mo. 21 da. .-. .0885 ; 

.0885 Xt = . 118 (at 8%); 

$160 X 1.118 = $178.88, amount. 
8. 8 mo. 12 da. = .042 ; 

$612 X .042 -r- 6 = $3,684, int. at Ifo ; 

$26,088 -^ $3,684 = 7, the rate. 
4. 2 yr. 24 da..-. .124; 

126.75 X .124 ^ 6 = $2.6195, int. at 1% ; 

$20,956 -^ $2.6195 = 8, the rate. 
6, $6000 X .08 =$400, interest of 1 year; 

$1125-^ $400 = 2|f, number of years; 

•if y^*' == 9f mo. ; f mo. = 22^ da. ; 

2|f yr. = 2 yr. 9 mo. 23 da. 

6. $326.50 X. 08 = $26. 12, interest of 1 year; 
$2.76 -r- $26. 12 = .1056+, part of year; 
.1056 yr. = 1.2672 mo.; .2672 mo. = 8.016 da.; 
.1056yr. = l mo. 8 da.4- 

7. $1563.75 — $63.75 = $1500, principal : 
$1500 X .07i = $112.50, interest for 1 year; 
$63.75 -^$1 12.50 = .56S, part of year; 
.56f yr. = 6.8 mo. ; .8 mo. = 24 da. ; 

.56| yr. = 6 mo. ?4 da. 

8. 20 da. .-. .003J; $1.36 -- .003J = $408, principal. 

9. 8 mo. .-. .04 ; .04 X i = .04| (at 7%) ; 
1 + . 041 =1.041; 

. $659.40 H- 1.04| = $630, principal. 

Pasre 246. 

10. 2 yr. 1 mo. 4 da. .-. .125f ; 
$4,474 -- .125f = $35,602+. 

11. 1 yr. 2 mo. 6 da. .*. .071 ; 
$12.78 ^ .071 = $180, principal ; 
$180+ $12.78 =$192.78, amount. 

12. 4 mo. 18 da. .-. .023; .023 X |==.015J (at 4%); 
$609.20 -V- 1.016J = $600, princi^aL 
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18. 1 yr. 6 mo. /. .09 ; $288.85 h- 1.09 = $265, principal 

14. 9 mo. 19 da. .-. .048J; .048^ X * = .056|ftj- (at 7%)] 
$20.23 ^ $.056^= $360, principal. 

15. (1) $2 H- $.06 = 33|, number of years. 
Or, 200^ -h^ 6^ = 33J, number of years. 
18. 7 mo. 11 da. .*. .036f ; 

$420 X .036f X^ = $25,783+, interest; 
$420 + $25,783 = $445,783, amount. 

1 7. $1000 ^ .05 = $20000, principal. 

1 8. $900 -4- .046 = $20000, principal. 



Pasre 247. 

2. (1) 8 mo. .-. .04 : $260 h- 1.04 = $250, pres. worth. 

(2) $260 — $250 = $10, true discount. 
8. 1 yr. 6 mo. .-. .09 ; .09 X i = .105 (at 7%) ; 

$220 ^ 1.105 = $199,095+, present worth. 
4. 8 mo. 12 da. .-. .042 ; .042 X t = .056 (at 8%) ; 

$145.60 -J- 1.056 = $137.8787+, present worth; 

$145.60 — $137.8787+ =$7.7212+, true discount. 

6. 9 mo. 6 da. .-. .046 ; .046 X f = .069 (at 9%) ; 
$305.75 -^ 1.069 = $286,014+, present worth. 

8. 1 yr. 7 mo. 21 da. .'. .0985*; 
.0985 X I = .0820f (at 5^) ; 
$1250 H- 1.0820f = $7500 h- 6.4925 = $1156.179+ ; 
$1250 — $1155. 179+ = $94.82+, true discount. 

7. 90 da. .-. .015; .016 Xi = .0175 (at 7fo) ; 
$1508 -f- 1.0175 = $1482.063+, present worth ; 
$1508 — $1482.063+ = $25,936+, true discount. 

8. 36 da. .-. .006; .006 X ^^ = .01 (at 10%) ; 
$2040.50 H- 1.01 = $2020.297+, present worth ; 
$2040.50 — $2020.297+ =$20,202+, true discount. 

9. $216-5- 1.16 = $186,206+, present worth; 
$216— $186.206+ =$29,793+, true discount; 
$216 X .16 = $34.56, interest; 

934.56 — $29,793+ = $4.766+ , difference. 
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Page 248. 

10. $199.80 -5- 1.11 = $180, present worth; 
$199.80 — $180 = $19.80, true discount; 
$199.80 X .11 = $21,978, interest ; 
$21.978 — $19.80 = $2,178, difference. 

11. $442 -^1.105 = $400, pres. worth and face of note. 

Note. — The present worth of $442 put at interest at the given 
rate will amount to $442 in the given time, and hence the present 
worth of $442, which is $400, is the face of the note. 

12. $371 -4- 1.06 = $350, present worth of note; 
$350 — $345 = $5, difference. 

Note. — The present or cash value of the note is $5 more than 
$345 cash. 

Pasre 250. 

1. $60000X1.19 = $59500, cost. 

2. $3000 X 1.025 = $3075, cost. 

8. $24000 X 1.125 = $27000, cost. 

6. $3680 -5- 1.15 = $3200, amount of stock. 

6. (1) $34000 X .045 = $1480, annual income. 

7. $11960 -r- 1.15 = $10400, stock at 115; 
$7680 -r- .80 = $9600, stock at 80 ; 
$10400 — $9600 = $800, difference. 

8. (1) $8500 X .04 = $340, income. 
(2) $8500 X .07 = $595, income. 

Pasre 251. 

10. (1) $2863 -f- .07 = $40900, amount of stock. 
(2) $3570 -T- .07 = $51000, amount of stock. 

11. (1) $1250 X 2 = $2500, annual income; 
$2500 -^ .05 = $50000, amount of stock. 
(2) $1750 X 2 = $3500, annual income. 
$3500 -^ .05 = $70000, amount of stock. 
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1 2. $3000 X .07 = $210 ; »3600 X .06 = $210 ; 

$210 + $210 = $420, total annual income. 
18. $210 X 4 = $840, annual income; 

$840 -f- $21000 = .04, the rate fo of interest. 

14. $1500 X 2 == $3000, annual income; 

$3000 -r- $50000 = .06, the rate % of interest. 

15. $4260 X 4 = $17000, annual income; 
$17000 -^ .05 = $340000, fund invested. 

17. $616000 -5-1.12 = $650000, amount of bonds; 
$560000 X. 06 = $33000, annual income. 

18. $6900 -^ 1.16 = $6000, amount of bonds ; 
$6000 X .07 = $420, annual income. 

20. $100 X .87^ = $87.50, cost ; 
$100 X .03^ = $3.60, interest; 

$3.50 -^- $87.60 = .04, rate ^ of int. on investment. 
Or, 3|^ -^ 87^^ = .04, rate % of int. on investment. 

21. $100 X .06 = $6, interest on $100 bond at 5%; 

$5 -r- .06 = $83J, prin. required to give $6 int. at 6^; 
$83J (cost) ^ $100 (face) = .83 J, or 83^^. 
Or, 5%--6%=.83i. 



Note. — The yearly interest on $100 at 6fo is $5, and it will take 
as many dollars to yield $5 at 6^ as $.06 is contained times in $5, 
which is 83i ; $83^ is 83}^ of $100. It is also seen that the two 
principals must be to each other inversely as their rates of in- 
terest, and, since 5 -i- 6 = .83J, the cost of the $100 bond must be 

fo of its face. Proof : $100 X .05 = $83J X .06. 

Pafire 252. 

22. $100 X .04 = $4, interest on $100 bond at 4^ ; 

$4 H- .05 = $80, prin. required to give $4 int. at 5^ ; 

$80 (cost) -J- $100 (face) = .80, or 80%. 
28. $8000 X 1.20 = $9600, sale receipts at 120; 

$9600 ^ .96 = $10000, amount of stock bought; 

$8000 X .06 = $480, first annual income ; 

$10000 X .04^ = $450, second annual income ; 

$480 — $450 = $30, loss in annual income. 
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24. «8000 X .87i [i] = $7000, sale receipts ; 

?7000-r-1.16|[J]=$6000, amount bought; 

»8000 X .03^ = $280; $6000 X .05 = $300; 

$300 — $280 = $20, gain in annual income. 
26. $320000 X 1.12J [|] =$360000, sale receipts ; 

$360000 X 1.00 = $360000, Indiana bonds bought 

$320000 X .06 = $19200 ; $360000 X .05 = $18000 ; 

$19200— $18000 =$1200, loss in income. 

26. $6550^ 1.10 = $6954^^, amount of stock; 
$5954t«tX. 08 = $476,363^, annual income. 

27. $6000 X 1.15 = $6900, sale receipts; 

$6900 -^ 1.20 = $5750, amount of gas stock bought ; 

$6000 X .06 = $360 ; $5750 X .08 = $460 ; 

$460 — $360 = $100,. gain in income. 
2& $7200 — 1.20 = $6000, amount of Mich. 7's bought ; 

$7200 X. 05 = $360; $6000 X .07 = $420; 

$420 — $360 = $60, gain in income. 
29. (1) $2760 -^1.15 =$2400, amount of bank-stock ; 

$180 -^ $2400 = .07i, rate % of dividend. 

(2) $180 -^$2760 = .06^1, rate % of interest. 

80. (1) 6% — 2%=4^, net ^ Mich, ffs; 

4J% — 4%=|%, difference in favor of U. S. 4J's. 
(2) Q%—1\% ^^fc, net % Mich. 6's; 
4i% (U. S.) = 4^fo (Mich. 6's). 

NoTB. — When taxes on Michigan 6*8 are 2^, their net interest 
is 4j^, which is J^ less than the interest of IT. S. 4^*8. When 
taxes on Michigan 6*8 are life, their net interest is 4i%, which 
equals the interest of U, S. 4J'8. 

81. (1) $100 X .05 = $6, interest on $100 bond at 5% ; 
$100 X 1.20 = $120, cost of $100 bond at 120 ; 

$5 -r- $120 = .04^, rate % of interest of 6^ bonds 
on cost at 120; 

^fo — '^ifo ■= 2|^, net rate ^ of int. on Mass. 5's; 
^% — 2|%=|^, difference in rate ^ interest. 
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(2) $5000 X .031 = 8175, interest on U. S. S^'s; 
$5000 X .05 = $250, interest on Mass. 5's; 
$5000 X 1.20 X .01^ = $90, tax on $5000 in Mass. S's ; 
$250— $90 = $160, net income from Mass. 5's; 
$175 — $160 = $15, diflFerence in net incomes. 

Page 253. 

82. 16 mill tax = .016, or If^; 

6^ — l|^=4f^, net interest on Mo. 6*s; 

^fc (Mo. 6'8) —4fo (U, S.) = 1%, in favor Mo. 6's. 
88. $100 X 1.15 = $115, cost; 

$5 -^ $115 = .04^, rate fc of int. U. S. 5's on cost; 

7^ — 2% = 5^, net rate ^ of int. of Mich. 7's; 

$100 X 1.20 = $120, cost of $100 Mich. 7's ; 

$5 H- $120 = .04|, net rate fo of int. of Mich. 7's 
on cost; 

4^% —Hfc =^-sfo, in favor of U. S. 5's. 

Pasre 255. 

2. $1250 X .00| = $6.25, discount; 
$1250 — $6.25 = $1243.75, cost. 
Or, $1250 X .99^ = $1243.75, cost of draft. 
8. $1050 X l.OOi = $1052.625, cost of draft. 
4. $2500 X 1.01^ = $2537.50, cost. 

6. 63 da. .-. .0105; .0105 X f = .014 (at 8%); 

$650 X.014 = $9.10; $650 — $9.10 = $640.90, pro.; 
$650 X .OOJ^ = $3.25, premium ; 
$640.90 + $3.25 = $644.15, cost of draft. 
Or, $1.00 + $.00^ - $.014 = $.991, cost of $1 ; 
$650 X .991 = $644.15, cost of draft. 

7. 45 da. .-. .008; .008 Xi = .009^ (at 7fo) ; 
$320 X .009^ = $2.98|, interest; 

$320 — $2.98| = $317.01^, proceeds ; 
$320 X .OOf = $2.40, discount ; 
$317.01i — $2.40 = $314.6H, cost. 
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Or, U — .009^ — .00| = $.983^, cost of $1 ; 
$320 X .983i = $314.613i, cost. 

Page 256. 

9. 100%-li%=98i%; 

$962.85 -^ .98i = $980, face of draft. 
Or, $1.00 — $.01f = ».98i, cost of $1; 
$962.85^$.98J=980, number of dollars in draft. 

10. $1256.25 -^ 1.005 = $1250, face of draft. 

11. $4681.25-^.981 = $4740.506+, face of draft. 
18. 63 da. .-. .0105; .0105 X t = .014 (at 8%); 

$1. — $.014 + $.0125 = $.9985, cost of $1 ; 

$798.80 -r- .9985 = $800, face of draft. 
14. 33 da. .-. .0055; 

$1. — $.0055 — $.015 = $.9795, cost of $1 ; 

$352.62 -r- .9795 = $360, face of draft. 
16. $4750 X. 03 =$142.50; $4750— $142.50 = $4607.50; 

63 da. .-. .0105; 0105 X J?^ = .0175 (at 10%); 

«1 — $.0175 + $.0075 = $.99, cost of $1 ; 

$4607.50 -^.99 =$4654.04+, face of draft. 



K, 



Page 258. 

2. £219 10s. 6d.= £219.626; 

«4.91i X 219.626 = $1078. lllf, cost. 

3. £200 128. = £200.6 ; $4,866 X 200.6 = $974.1136; 

4. £3Q0 88. = £300.4 ; $4.88 X 300.4= $1466.962. 

6. $4.86 X 260 = $1215; $1216 X .00^ = $1.618| ; 
$1216 + $1.6181 = $1216.5181, total cost. 

7. $2195.475 -^$4,861=461.126, number of £; 
£451.125 = £451 2s. 6d., face of bill. 

a $1174.20 -^ $4.89i = 240, number of £ in biU. 

Page 259. 

10. 6476 fr. h-6.18 fr. = 1260; $1 X 1250 =$1260, cost. 

11. 6330 fr.-T-5.125 fr. = 1040; $1 X 1040 = $1040, coat 
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18. 6.16| fr. X 2432 = 12665^ fr., face of bill. 

Pasre 260. 

14. 6418f fr. -5- 5.13i fr. = 1250; 
$1 X 1250 = »1250, cost. 

15. (1) 5.12^ fr. X 650 = 3331i fr., face of bill, 
(2) 5.15 fr. X 650 = 3347^ fr., face of bill. 

1 7. 8.96^ X 1680 -^ 4 = $405.30, cost of bill. 

18. $.96^ X 3200 -4- 4 = «769, cost of bill. 

Pasre 261. 

20. ($324 -- ».94i) X 4 = 1371^^, marks in bill. 

21. (1) «.95f X 960 -f- 4 = $229.80, cost of bill. 
(2) $.95| X 960 -- 4 = $229.20, cost of bill. 

22. ($514.35 -r- $.95i), X 4 = 2160, marks in bill. 

23. ($240 -^ $.96i), X 4 = 997H, n^arks in bill. 

Pasre 262. 

2. $200 X 4 = 8800 
$600 X 8 = $4800 

$800 )$5600(7, number of months. 

The equated time is 7 months after date. 

8. $ 300 + $400 = $700 
$1200 — $700 = $500 

$300 X 4 = $1200 
$460 X 6 = $2400 
$500 X 12 = $6000 



$1200 ) $9600 (8, number of months. 

The equated time is 8 months after date. 

4. $800xi = $100; $100X2 = $ 200 

$800xi = $400; $400x3 = $1200 

$800 Xf = $300; $300 x6 = $1800 

$800 ) $3200(4, no. of mo. 

The equated time is 4 months after date. 
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8. $300 X 4 == »1200 
$600 X 6 = $3000 
$700 X 10 = $7000 

$1600 ) $11200(7, number of months. 

The equated time is 7 months after date. 

6. $600 X 4 = $2000 

700X6= 4200 
1000 X5= 5000 

$2200 ) $11200(6^, number of months. 
The equated time is 5^ months after purchase. 

Pafire 263. 

7. $500x0= $500 

400X3 = $1200 
500X4= 2000 
600 X8= 4800 
$2(K)0 ) 88000(4, number of months. 

The equated time is 4 months after purchase. 

9. $220 X. 005 = $1.10, interest for 30 days; 
$300 X .006| = $2.00, interest for 40 days ; 
$250 X .01 = $2.50, interest for 60 days ; 
$100 X .015 = $1.50, in terest for 90 days. 
$870X .00OJ = $.145)$7.10(48ff, number of days. 

The equated time is 49 days after date. 

10. $520X.007i= $3.90, interest for 45 days; 
$340 X .01 = $3.40, interest for 60 days ; 
$640 X .015 = $9.60, int erest for 90 days. 

$1500 X .00O^=$.25)$16.90(67f, number of days. 
The equated time is 68 days after date. 

11. $375 X = $0., interest for days; 
$425 X .005 = $2,125, interest for 30 days ; 
$500 X .01 = $5.00, interest for 60 days ; 
$600 X .0125 = $7.50, interest for 75 days. 

$1900 X .000^ = $.31| )$14.625(46^, no. of days. 
The equated time is 46 days after date. 
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Paffe 264. 

12. $340 

9450 X .005 J = «2.325, interest for 31 days; 

$660 X. Oil = $6.16, interest for 66 days; 

$650 X .015^ = $9.966|, i nterest for 92 days. 

$2000 X .OOOJ^ = $.33i)$18.461|(55.355, no. of days. 

The equated time is 56 days from May 10, 1880, 
which is July 4, 1880. 

18. $1000 

$850 X .005 = $4.25, int. for 30 days ; 

$750x.015i= $11.50, int. for 92 days; 

$900 X .020t = $18.30, int. for 122 days. 

$3600 X .OOOJ = $.68i)«34.05(58if , no. of days. 

The equated time is 58 days from June 1, 1880, 
which is July 29, 1880. 

14. $75 

$115 X .OOJ = $ .383^, int. for 20 days; 

$220 X .008^= $1,833^, int. for 60 days; 

$315 X .Ollf = $3,727^, int. for 71 days; 

$350 X .0141 = $4.958i, in t. for 86 days; 

$1075 X .00OJ^ = $.179i)$10.902i(6O.8+, no. of days. 

The equated time is 61 days from May 6, 1880, 
which is July 6, 1880. 

Paffe 265. 

17. $200 X 3 =$600; 
$300 — $200 = $100; 
$600 -f- $100 = 6, no. of months after maturity. 

The time for the payment of the balance ($100) is 
6 months after maturity. 
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18. » 60X 6 =$300; 
$150— $60 = $100; 

$300 -f- $100 = 3, no. of months after maturity. 

The time for the payment of the balance ($100) is 
3 months after maturity. 

19. $600X6= $3600 ^ikl //tvc 
$600X3= $1800 

6 (mo.) + 3 (mo.) = 9)$1800($200, balance to run 9 mo. 
$600 — $200 = $400, payment to be made in 3 mo. 

Explanation. — A is entitled to the use of $600 for 6 months, 
or $3600 for 1 month, and he has the use of $600 for 3 months, or 
$1800 for 1 month, and hence is entitled to the use of $1800 more 
for 1 month, or \ of $1800, which is $200, for 9 months. ' Hence, 
at the end of 3 months, A must pay $600 — $200, or $400, to 
extend the time for the payment of the balance 6 months, which 
is 9 months after the date of the fij*st payment. 

20. $400 X 8 = $3200 
$300 X 6 = $1800 
$200 X 4 = $ 800 



$1500 — $900 = $600)$6800(9|, number of months. 

The balance ($600) is due ^ months, or 9 mo. 20 
da., after maturity of debt. 

2L $450 X 94 = $42300 
$200 X 71 = $14200 
$250 X 51 = $12760 
$350 X 30 = $10500 
$250 X 16 = $ 3760 



$2500 — $1500 = $1000)$83500(83i, number of days. 

The equated time for the payment of the balance 
($1000) is 83 days forward from July 10, 1880, the date 
of maturity, which is Oct. 1, 1880. 
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Page 267. 

2a Due July 16, 1879, $400 

" Sept. 20, " «245 X 67 = $16415 
" Oct. 25, " «375 X 102 = «38250 
" Dec. 15, " $625 X 153 = $95625 

$1645 )$150290(91.3 

The equated time of maturity is 91 days forward from 
July 15, 1879, which is October 14, 1879. 

24. Due Sept. 9, 1880, $340 

" Oct. 6, " $530 X 27 = $14310 
« Oct. 8, " $213 X 29 = $ 6177 
" Dec. 30, " $150 X112 = $16800 

$1233 )$37287(30.2 

The equated time is 30 days forward from September 
9, 1880, which is October 9, 1880. 

(2) 58 da. .-. .0091; $1233 X 1.009f = $1244.919. 

Explanation.— On December 6, 1880, there would be due the 
amount of the bill, $1233, and the interest on the same from 
October 9, 1880 (the equated time of maturity), to December 6, 
1880, or for 58 days. The decimal multiplier for interest for 68 
days at 6^ is .009^, and the decimal multiplier for the amount 
is 1.009?. 

25. Due June 3, 1883, 8250 

" Aug. 15, " 8180 X 73 = 813140 

" Sept. 20, " 8325 X 109 = 835425 

'' Nov. 10, " 8 80X160 = 812800 

" Jan. 1, 1884, 8100 X 212 = 821200 

8935 )882565(88.3 

The equated time is 88 days forward from June 3, 
1883, which is August 30, 1883. 

(2) 93 da. .-. .015^; 8935 X 1.015^ = 8949.49f ^' 
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ANALYSIS. 



Paffe 268. 

1. If the cost of I yd. is $f^, the cost of ]^ yd. is \ of 
^fi> or $^, and the cost of f yd., or 1 yd., is 8 times 
$^, which is Sfl ; and hence the cost of f yd. is f of 
*M ; i of *M is %Vj and f of it is 5 times «ij^, which is 
»M, or «f 

2. If the cost of f bbl. is $6^, the cost of \ bbl. is \ 
of $^, or $1, and the cost of | bbl. is 4 times $J, which 
is 87 ; and hence the cost of f bbl. is f of $7 ; | of $7 
is $1, and 4 of it is 5 times $1, which is $5. 

3. If the cost of f lb. is 16 cts., the cost of J lb. is 
\ of 15 cts., or 5 cts., and the cost of f lb. is 4 times 5 
cts., which is 20 cts. ; the cost of 3^ lb. is 3^ times 20 
cts., which is 70 cts. 

4. If f of the cost is 8120, \ of it is \ of $120, or «30, 
and f of cost is 5 times $30, which is $150, the cost. 

6. If f plus \ of cost, or | of cost, equals $90, \ of cost 
is \ of $90, or $18, and J of cost is 4 times $18, which is 
$72, the cost. 

6. I less ^ is f ; if f of length is 30 yd., \ of length 
is \ of 30 yd., or 10 yd., and | of length is 5 times 10 
yd., which is 50 yd., length of flannel before fulling. 

7. f + f == M + M = H> V^^ of money in purse and 
hand ; fj — H = t^> P^^* of money in pocket ] \i -^ oi 
money — 25 cts., ^ of it = 40 times 25 cts. = 1000 
cts. = $10, amount of money. 

8. I of $1 = $1, money given to John ; $f — $f = 

$^, money then owned by boy; | of $| = $j\, money 

given to James. 
K, w. c.-s. 
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Pase 269. 

9. f — i = i) part of sheep left ; f of ^ = ^, part of 
sheep bought; ^ + ^=35^ + ^=^, part of sheep equal 
to 40 sheep ; if -^^ of sheep = 40 sheep, ^ = ^ of 40 
sheep := 5 sheep, and |f of sheep = 15 times 6 sheep = 
75 sheep, number of sheep at first. 

10. | — 1 = 1; i of f = i, part of money spent; f — 
^ = I, part of money equal to 10 cts. ; if | of his 
money = 10 cts., ^ of it = 5 cts., and | of it = 25 cts. 

11. f of I is f ; if I of cost is $60, | of cost is $20, 
and f of cost is $100. 

Note. — When pupils are sufficiently familiar with the steps 
of analysis, they may be taught to give results without orally 
stating each step, as is done in the above solutions to problem 10 
inclusive. 

12. I -f I = J^, part of cost for which horse was 
sold ; if J^ of cost = $130, \ of cost = $10, and | of 
cost = $80, cost of horse. 

18. If a staff 6 ft. long cast a shadow 2 ft. long, 1 ft. 
of shadow requires 2^ ft. of substance, and hence 80 ft. 
of shadow will require 80 times 2^ ft. of substance, or 
200 ft. of substance : the steeple is 200 ft. high. 

Or, if a staff 5 ft. long casts a shadow 2 ft. long, it 
will require as many times 6 ft. of height of steeple as 
2 ft. are contained times in 80 ft., which is 40; 40 
times 5 ft. = 200 ft. 

Or, since 2 is | of 6, the length of shadow is | of 
the height of the substance that casts it, and hence 80 
ft. length of the shadow is | of the height of the 
steeple; if | of the height of the steeple is 80 ft., | of 
it is 40 ft., and | of it, 5 times 40 ft., which is 200 ft. 

14. If a staff 3 ft. long casts a shadow 2 ft. long, the 
length of the shadow is | of the height of the substance 
that casts it, and hence the length of the shadow of a 
steeple 90 ft. high is | of 90 ft., which is 60 ft. 
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16. If a steeple 200 ft. high cast a shadow 150 ft. 
long, the length of the shadow is i^, or f of the height 
of the steeple, and hence 80 ft., the length of the pole's 
shadow, is | of the height of the pole ; if 80 ft. is f of 
the height of the pole, \ of it is 26f ft., and f, or the 
pole, is lOftf ft. 

Or, since 200 is |-H, or | of 150, the height of the 
steeple is \ of the length of its shadow, and hence the 
height of the pole is \ of the length of its shadow, or 
t of 80 ft., which is 106f ft. 

18. If it take 5 men 12 days to do the work, it will 
take 1 man 5 times 12 days, which is 60 days, and it 
will fake 6 men ^ of 60 days, which is 10 days. 

17. If 8 men can do the work in 15 days, 1 man can 
do it in 8 times 15 days, which is 120 days, and it will 
take as many men to do it in 10 days as 10 days are 
contained times in 120 days, which is 12: it will take 
12 men 10 days to do the work. 

Or, if 8 men can do the work in 15 days, it will 
require 15 times 8 men, which is 120 men, to do it in 
1 day, and to do it in 10 days it will take ^ of 120 
men, which is 12 men. 

18. If 9 men can do the work in 4^ days, 1 man can 
do it in 9 times 4| days, which is 42 days, and 7 men 
can do it in \ of 42 days, which is 6 days. 

19. If 3 pipes can empty a cistern in 30 minutes, 1 
pipe can empty it in 3 times 30 minutes, which are 90 
minutes, and it will take as many pipes to empty it in 
10 minutes, as 10 minutes are contained times in 90 
minutes, which is 9: it will take 9 pipes to empty it 
in 10 minutes. 

Or, if 3 pipes can empty a cistern in 30 minutes, it 
will take 30 times 3 pipes, or 90 pipes, to empty it in 
1 minute, and -j^^ of 90 pipes, or 9 pipes, to empty it 
in 10 minutes. 

20. If it require 12 days of 10 hours, to do the work, 
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it will require 12 times 10 hours, or 120 hours, and it 
will require as many days of 8 hours each, as 8 hours 
are contained times in 120 hours, which is 15 ; it will 
require 15 days of 8 hours each. 

Or, if it require 12 days of 10 hours each, it will re- 
quire 10 times 12 days, or 120 days of 1 hour each, and 
it will require i of 120 days, or 15 days of 8 hours 
each. 

21. If a loaf weigh 10 ounces when flour is J4 a bar- 
rel, it should weigh 4 times 10 ounces, or 40 ounces, 
when flour is 91 a barrel, and, when flour is $6 a bar- 
rel, it should weigh ^ of 40 ounces, which is 8 ounces. 

22. Since the provisions will supply 20 men 12 days, 
they will supply 1 man 20 times 12 days, which is 240 
days; if 12 men leave, 8 men will remain, and the pro- 
visions will supply the 8 men \ of 240 days, which is 
30 days. 

Paffe 270. 

23. If a horse eat 2 bu. in 6 days, it will eat 1 bu. in \ 
of 6 days, which is 3 days, and 2 horses will eat 1 bu. in 
^ of 3 days, which is 1^ days, and hence they will eat 
18 bu. in 18 times 1^ days, which is 27 days. 

24. If 3 men can mow 18 acres in 4 days, 1 man can 
mow ^ of 18 acres, or 6 acres, in 4 days, and J of 6 acres, 
which is 1^ acres, in 1 day, and in 3 days 1 man can 
mow 3 times 1^ acres, or 4^ acres ; and hence it will take 
as many men to mow 9 acres in the same time as ^ 
acres are contained times in 9 acres, which is 2 : it will 
take 2 men to mow 9 acres in 3 davs. 

26. If the provisions will supply 15 men 20 days, they 
will supply 1 man 15 times 20 days, or 300 days, and 
hence they will supply 50 men -^ of 300 days, which is 
6 days. 

26. If 5 men can do f of a piece of work in a day, 1 
man can do ^ of |, or ^ of it, in a day, and it will take 
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1 man as many days to do the entire work as ^ is con- 
tained times in |^, which is 13^: it will take 1 man 
13^ days to do the entire work. 

27. If 8 men can do f of the work in 3 days, 1 man 
can do \ of |, or ^, of it in 3 days, and \ of ^, or ^, 
of it in 1 day, and 4 men can do 4 times ^, or \^ of it 
in 1 day ; and hence it will take 4 men as many days 
to do the work as ^ is contained times in f , which is 8. 

28. If 20 men earn $120 in 4 days, 1 man in 4 days 
will earn ^ of $120, which is $6, and in 1 day J of $6, 
which is $1^ ; if 1 man earn $1^ in a day, 5 men will 
earn 5 times $1^, which is $7^, in a day, and in 8 days 
they will earn 8 times $7^, which is $60. 

29. If 5 horses eat 40 bu. in 3 weeks, 1 horse will 
eat ^ of 40 bu., which is 8 bu., in 3 weeks, and ^ of 8 
bu., which is 2f bu., in 1 week; and hence 12 horses 
will eat in 1 week 12 times 2f bu., which is 32 bu., and 
in 10 weeks 10 times 32 bu., which is 320 bu. 

SO. If 8 men can dig 40 rods of ditch in 6 days, 1 man 
can dig \ of 40 rods, or 6 rods, in 6 days, and ^ of 5 
rods, or f of a rod, in 1 day, and 12 men can dig 12 
times I of a rod, which is 10 rods, in 1 day ; if 12 men 
can dig 10 rods a day, it will take as many days to dig 
60 rods as 10 is contained times in 60, which is 6 : it will 
take 12 men 6 days to dig 60 rods of ditch. 

81. If the interest of $50 for 9 months be $6, the 
interest of $150 (3 times $50) for 9 months will be 3 
times $6, which is $18, and for 18 months (2 times 9 
months) the interest of $150 will be twice $18, which 
is $36. 

82. If the number of boys equal f of the number of 
girls, the number of pupils equals ^ + f , or |, of the 
number of girls; if f of the number of girls is 180, 
\ of the number is \ of 180, which is 20, and f of it 
is 5 times 20, which is 100: hence the school enrolls 
100 girls, and f of 100, or 80, boys. 
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88. If the cost of chain is f of cost of watch, the cost 
of both is I + f, or J/, of cost of watch; if ^ of cost 
of watch is $130, \ of its cost is ^ of $130, which is 
$10, and I, or its cost, is 8 times $10, which is $80; 
and the cost of the chain is f of $80, which is $50. 

34. If the chain cost \ of the cost of the watch, the 
cost of watch and chain was f + i, or ^, of the cost of 
the watch ; since f of cost of watch was $80, \ of its cost 
was J of $80, which is $20, and f , or its cost, was 3 times 
$20, which is $60, and the cost of the chain was \ of $60, 
which is $20. 

85. If A has 1^ times as many cents as B, A and B 
together have ^ + f , or |, times as many cents as B, 
and hence | of B's money is 40 cents; if | of it is 40 cents, 
^ of it is 8 cents and f of it is 16 cents : hence B has 16 
cents and A 1^ times 16 cents, which is 24 -cents. 

86. If I of the longer part equals the shorter, the 
length of both parts equals 1 + f , or f , of the longer 
part, and hence f of the longer part equals 120 feet; 
if f of the longer part equals 120 feet, \ of it is 15 
feet, and | of it is 5 times 15 feet, which is 75 feet ; and 
the shorter part is | of 75 feet, which is 45 feet. 

87. If f of the shorter part equal if of the longer part, 
\ of the shorter equals \ of the longer, and |, or the whole 
of the shorter, equals ^ of the longer ; and hence ^ plus 
^, or ^ji, of the longer part equals 120 feet ; if ^ of it 
equals 120 feet, \ of it equals 10 feet, and ^ of it equals 
70 feet: if the longer part is 70 feet, the shorter is f 
of 70 feet, which is 50 feet. 



Paffe 271, 

88. If f of the time past noon equaled the time to 
midnight, -J plus f, or f , of the time past noon equaled 
the whole time from noon to midnight, or 12 hours; 
if f of the time past noon was 12 hours, ^ of it was ^ 
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of 12 hours, or 2| hours, and |, or the time past noon, 
was 3 times 2f hours, which is 7^ hours, or 7 hours and 
12 minutes : the time of day was 12 minutes past 7 p. m. 

Or, if 1 1. past n. = t. to m., 1 1. past n. + 1 1. past 
n. = 12 hours ; if | t. past n. = 12 hours, \ t. past n. = 
2| hours, and t. past n. = 7^ hours : hence the time of 
day was 7 hours 12 minutes past noon, or 12 minutes 
past 7 P. M. 

89. If I of time past noon equals f of time to mid- 
night, J of time past noon equals \ of time to midnight, 
and f, or time past noon, equals f, or \ of time to mid- 
night, and hence f plus \ of time to midnight equals 12 
hours ; if f of time to midnight equals 12 hours, \ of 
time to midnight equals 4 hours, and the time to mid- 
night equals 8 hours ; the time past noon equals ^ of 8 
hours, or 4 hours, and hence the hour of day is 4 p. m. 

Or, if f t. past n. = f t. to m., J t. past n. = ^ t. to 
m., and t. past n. = ^ t. to m. ; and hence f t. to m. + 
•J- t. to m. = 12 hours ; if f t. to m. = 12 hours, \ t. to 
m. = 4 hours, and t. to m. = 8 hours, and t. past n. = 
•J- of 8 hours, or 4 hours : hence the time of day is 4 p. m. 

40. If 1 1. to n. = ^ t. past m., \ t. to n. = ^ t. past 
m., and t. to n. = f t. past m., and hence f t. past m. + 
f t. past m. = 12 hours ; if f t. past m. = 12 hours, \ t. 
past m. = 1^ hours, and t. past m. = 7^ hours : hence 
the time of day is 7 o'clock 30 minutes a. m. 

41. The difference between f of his present age and 
^ of it is f of his present age, which equals 10 years; 
if f of his present age is 10 years, ^ of it is 6 years, and 
his present age is 9 times 6 years, which is 45 years. 

42. ^ of the father's age plus f of his age is f of his 
age ; if f of the father's age is 80 years, |^ of it is 10 
years, and f of it, or his age, is 50 years ; the son's age 
is f of 50 years, which is 30 years. 

43. If to my age you add its half and its third the 
sum will be f + f + f , or Jgi-, of my age ; if J^ of my 
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age plus 28 years equals ^ of my age ; J^ of it less V 
of it, which is ^ of it, equals 28 years ; if ^ of my age 
is 28 years, i of it is 4 years, and my age is 24 years. 

44. If f of A's age is ^ of B's, J of A's age is -^ of 
B's, and A's age is ^ of B's, and the difference in their 
ages is ^ less ^, or ^ of B's age; if ^ of B's age is 
10 years, ^ of it is 2 years, and B's age is 42 years ; 
A's age is ^ of 42 years, which is 32 years. 

45. -^ of $90 is $27 and ^ of 3 times the cost of the 
saddle is -f of its cost ; if | of the cost of the saddle is 
$27, \ of its cost is $3, and |, or its cost, is $15. 

46. If I of cost of carriage equals f of the cost of the 
horse, \ of the cost of carriage equals J of the cost of 
horse, and the cost of the carriage equals ^ oi the cost 
of the horse, and hence f plus f , or f , of the cost of the 
horse equals $280 ; if f of the cost of horse equals $280, 
^ of its cost is $35, and its cost is $105 ; the cost of the 
carriage is f of $105, which is $175. 

47. Since the cost of bridle was ^ of the cost of saddle, 
which was ^ of the cost of the horse, the cost of the bridle 
was i of ^, or ^, of the cost of the horse, and hence 
cost of horse plus i of its cost plus ^ of its cost, or || 
of its cost, was $150; if |-|> ^^ f? ^^ *^® ^^st of the horse 
was $150, J of its cost was $30, and its cost was $120; 
the cost of the saddle was ^ of $120, which is $20, and 
the cost of the bridle was ^ of $120, which is $10. 

48. Since the elder son earned twice as much as the 
younger son, and the father earned twice as much as 
the elder, the father earned four times as much as the 
younger son, and hence 'the younger son's wages plus 2 
times his wages plus 4 times his wages, or 7 times his 
wages, equaled $140 ; if 7 times his wages were $140, the 
younger son earned $20; the elder son, twice $20, or 
$40; and the father, 4 times $20, or $80. 

Or, since ^ of the father's wages equaled the elder 
son's, and i of i, or J, of the father's wages equaled the 
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younger sons, the father's wages plus i of his wages 
plus J of his wages, or J of his wages, equaled $140, 
and his wages were 380; the elder son's wages equaled 
i of $80, or $40 ; and the younger son's, J of $80, or 
$20. 

49. 3 cows plus 5 cows are 8 cows, and since 3 is | 
of 8, and 5 is | of 8, the one that put in 3 cows should 
pay f of $40, which is $15, and the one that put in 5 
cows should pay f of $40, which is $25. 

60. If 4 sheep eat as much as 1 cow, 40 sheep will 
eat as much as 10 cows, and 40 sheep and 8 cows will 
together eat as much as 10 cows plus 8 cows, or 18 cows, 
and hence A should pay fj, or |, of $72, which is $40, 
and B should pay ^, or f, of $72, which is $32. 

PsLge 272. 

6L If A has If, or f times as many sheep as B, both 
have f plus f , or f , times as many as B, and hence f 
of B's number of sheep equals 824 sheep ; if f of B's 
number of sheep is 824 sheep, J of it is 103, and B's 
number of sheep is 309, and A's is | of 309, which 
is 515. 

62. If B pays i as much as A, and C ^ as much as B, 
C pays i of ^, or J, as much as A, and hence A's share 
plus i of A's share plus J of A's share, or J of A's share, 
equals $42 ; if | of A's share is $42, J of it is $6, and A's 
share is $24 ; B's is i of $24, which is $12 ; and C's ^ of 
$12, which is $6. 

63. If A owns f as much as B, the diflFerence is f of 
B's part less f of B's, which is J of B's, and hence J 
of B's part of farm is 40 acres, and his part is 160 
acres ; A's part is f of 160 acres, which is 120 acres. 

64. Since C's money is $81, | of C's money is | of $81, 
which is $54, and since $54 is f of B's money, J of 
B's is i of $54, or $18, and i of B's is $72 ; since f of 

K. W. C. — ^9. 
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A's money equals § of B's, f of A's is § of $72, which 
is US ; and if f of A's is «48, } of it is J of US, or 
$16, and f of it, or A's money, is 4 times $16, which is 
$64 : hence A has $64, and B $72. 

65. If 1 man can reap f of an acre in 1 day, 6 men 
can reap 6 times f , or 4^ acres, in 1 day, and 10 times 
4^ acres, which is 45 acres, in 10 days. 

66. If A can make a shoe in f of a day, in 2 days, 
or f of a day, he can make as many shoes as f is con- 
tained times in f, which is 3; if B can make a shoe 
in ^ of a day, in 2 days, or ^ of a day, he can make 
as many shoes as ^ is contained times in -y^, which is 
5 : hence A can make 3 shoes and B 5 shoes in 2 days, 
and both can make 8 shoes. 

67. If A can mow an acre in | of a day, he can mow | 
of an acre (f -^ f ) in a day ; and if B can mow an acre in 
f of a day, he can mow f of an acre in a day ; and hence 
both A and B can mow ^ of an acre plus f of an acre, 
or 3 acres in a day ; if they can mow 3 acres in 1 day, 
they can mow 1 acre in J of a day. 

68. If A sent 5 men 4 days, he furnished 20 days' 
work ; and if B sent 6 men 6 days, he furnished 30 
days' work, and both A and B furnished 20 plus 30, 
or 50 days' work; since 20 is ^ of 50, and 30 is f of 
50, A should receive | of $300, which is $120, and B 
should receive f of $300, which is $180. 

69. Since they can both do ^ plus ^ of the work, or \^ 
of the work, in a day, it will take both as many days to 
do the work as ^ is contained times in f^, which is 3^^ : 
they can both do the work in 3^ days. 

60. Since A and B can build the wall in 8 days, 
they can build \ of it in 1 day ; and since A alone can 
build it in 12 days, he can build -^ of it in 1 day ; and 
hence in 1 day B can build the diflFerence between \ and 
^ of it, which is ^ of it ; if B can build -^ of the wall 
in a day, it will take him 24 days to build the wall. 
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81. If A can do the work in 6 days, he can do ^ of it 
in a day ; and if B can do it in 8 days, he can do ^ of it 
in a day, and A and B together can do ^ plus ^, or ^, 
of it in a day ; if they can do ^ of the work in a day, 
it will take them as many days to do the work as ^ 
is contained times in |f , which is 3f : A and B can do 
the work in 3^ days. 

82. If John can saw the wood in 6 days, he can saw i 
of it in a day ; and if John and Charles together can 
saw it in 4 days, they can saw J of it in a day, and 
hence Charles can saw J of it less ^ of it, which is -^^ 
of it, in a day ; hence it will take him 12 days to 
saw it alone. 

63. If A and B can do J of the work and A can do 
^ of it in a day, B can do J of it less \ of it, which is 
■j^ of it, in a day ; and it will take B as many days to 
do the work as -^ is contained times in -J^, which is 
7^ : B can do the work in 7^ days. 

Paffe 273. 

84. If A can do the work in 4 days, B in 5 days, 
and C in 6 days, A can do \ of it, B ^ of it, and C i 
of it in a day, and A, B, and C together can do \ plus 
\ plus ^, or fj, of it in a day ; and it will take them 
as many days to do the work as fj is contained times 
in ^, which is 1^: A, B, and C can do the work in 
Iff days. 

65. Since A and B can do the work in 10 days, or -j^ 
of it in a day, and A, B, and C can do it in 8 days, or ^ 
of it in a day, C, in 1 day, can do the diflFerence between 
\ and -^j which is :|^, of it, and hence it will take C 40 
days to do the work. 

66. Since A, B, and C can do the job in 20 days, or 
^ of it in 1 day, and A and B can do it in 40 days, or ■:^ 
of it in 1 day, C alone can do, in 1 day, the difference 
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between ^ and ^, which is ^ of it, and hence C can do 
the job in 40 days; since A and C can do the work 
in 30 days, or -^ of it in 1 day, and C ^ of it, A 
can do the difference between -^ and ^, which is y^ 
of it, in 1 day, and hence it will take A 120 days to do 
the job ; since A and B can do ^^ of it, and A can do 
yj^ of it in a day, B alone can do, in 1 day, the difference 
between ^ and y^, which is ^ of it, and hence it will 
take B 60 days to do the job : A can do the job in 120 
days, B in 60 days, and C in 40 days. 

67. If one man travels 20 miles and the other 26 miles 
a day, they approach each other at the rate of 20 miles 
plus 25 miles, or 45 miles a day ; and it will take them 
as many days to meet as 45 miles are contained times 
in 495 miles, which is 11, and hence they will meet in 
11 days. 

68. If A saves as much as -^ of B's income annually, 
in 5 years he will save as much as |f , or J, of B's in- 
come, and since A owes | of B's income, he will have 
left in five years the difference between i and f of 
B^s income, or ^ of B's income, wl^ich is $50; if ^ 
of B's income is $50, his income is 9 times 850, which 
is »450. 

69. If a man can perform half a journey in 5 days 
traveling 14 hours a day, he can perform half the jour- 
ney in 5 times 14 hours, or in 70 hours, and it will 
take as many days to perform the other half of the jour- 
ney, traveling 10 hours a day, as 10 hours are contained 
times in 70 hours, which is 7 : hence it will take 7 days, 
traveling 10 hours each, to make the other half of the 
journey. 

70. If it take 9^ days, 8 hours a day, to do the work, 
if will take 9f times 8 hours, which is 78f hours, and it 
will take as many days, working 6 hours a day, as 6 
hours are contained times in 78|^ hours, which is 13^; 
and hence it will take 13^ days to do the work. 
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71. If the hound run 7 rods while the hare runs 5, 
the hound runs 7 rods to gain 2 rods on the hare, or 
3^ rods to gain 1 rod, and to gain 30 rods the hound 
must run 30 times 3^ rods, which is 105 rods. 

72. Since 2 leaps of the hound equal 4 leaps of the 
hare, 1 leap of the hound equals 2 leaps of the hare, 
and hence the 50 leaps of the hare, the distance to be 
gained by the hound, equal 25 leaps of the hound, and 
the 4 leaps, which the hare makes while the hound 
makes 3, are equal to 2 leaps of the hound ; hence, the 
hound makes 3 leaps to gain a distance equal to 1 leap 
of the hound, and, to gain a distance equal to 25 leaps 
of the hound, the hound must make 3 times 25 leaps, 
which is 75 leaps. The hound must take 75 leaps to 
catch the hare. 

73. If a steamer sails 9 miles an hour down stream, it 
will sail 1 mile in ^ of an hour, and, if it sails 5 miles 
an hour up stream, it will sail 1 mile in \ of an hour, 
and hence to sail 1 mile down stream and return, it 
will take ^ plus i, or ^, of an hour ; if it can sail 1 
mile down stream and back in ^ of an hour, it can 
sail as many miles down stream and return in 14 hours, 
as ^ of an hour is contained times in 14 hours, which 
is 45 : hence it can sail 45 miles down stream and back 
in 14 hours. 

74. If a steamer can sail 1 mile down stream in 5 
minutes, and 1 mile up stream in 7 minutes, it can sail 
1 mile down stream and back in 12 minutes, and hence 
it can sail as many miles down stream and back in 1 
hour, as 12 minutes are contained times in 60 minutes, 
which is 5 : hence it can sail 5 miles down stream and 
back in 1 hour. 

Suggestion. — It may be well to direct pupils to solve the 74th 
problem before the 73d. The proof of the solutions of these 
problems will assist pupils in comprehending them clearly. 
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Page 274. 

76. If f of what A did equaled | of what B did, \ 
of A's work equaled f of B's, and A's work equaled Y 
of B's, or twice B's, and hence A should receive twice 
as much as B, or twice $18, which is $36. 

76. If a man spent f of his money, he had J of it 
left ; if he then earned i as much as he had spent, he 
earned ^ of f , or f , of his money at first, and then had 
i plus f of it, or f of it, which is | less tiian he had at 
first, and hence f of his money at first was $21 ; if f of 
it was 821, his money at first was 856. 

77. If the father gave ^ as much to the younger as 
to the elder son, he gave to both \^ plus 3^, or -J-J, of 
the elder's share, and hence |-J of the elder's share 
equaled 817000; if H of the elder's share was 817000, ^ 
of it was 81000, and his share was 810000; the younger's 
share was ^^ of 810000, which is 87000. 

78. If f of the cost of the larger farm equaled ^ of 
the cost of the smaller, ^ of the cost of the larger was 
^ of the cost of the smaller, and the cost of the larger 
was 1^, or f , of the cost of the smaller ; and hence f plus 
f of the cost of the smaller equaled 88100 ; if f of the 
cost of the smaller farm was 88100, J. of its cost was 
81620, and its cost was 83240; and the cost of the larger 
farm was f of 83240, which is 84860. 

79. If a pipe can fill a cistern in 4 hours, it can fill { 
of it in 1 hour ; if the second pipe can empty the cistern 
in 6 hours, it can empty i of it in an hour ; and hence 
if both pipes run, the part of the cistern filled each hour 
will be the difference between J and ^ of it, which is ^ ; 
if -^ of the cistern is filled each hour, it will take 12 
hours to fill the cistern. 

80. If f of the elder's share equaled f of the younger's 
share, ^ of the elder's equaled f of the younger's, and 
the elder's share equaled f of the younger's, and hence 
the difference between the elder's and the younger's is J- 
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of the younger's (f — f ) ; if J of the younger*s share 
was $200, his share was $1600, and the elder's share was 
f of 61600, which is $1800. 

81. If A^s capital is f of B's, the capital of both is J 
of B's, and since | is ^ of J, and J is ^ of J, A owns f 
and B ^ of the capital, and hence A is entitled to ^ and 
B to ^of the profits; ^ of $2100, or $900, is A's share, 
and ^ of $2100, or $1200, is B's share. 

82. If f of A's capital equals f of B's, i of A's equals 
i of B's, and A's capital equals f of B's ; and the entire 
capital is f plus f , or -^, of B's, and since f is 3^ of 
J^, A owns T^ of the capital, and since f is 3^ of -^, B 
owns ^ of it ; and hence A should bear -j^ and B ^ 
of the loss; ^ of $2600 is $1000, A's share, and -^ of 
$2600 is $1600, B's share. 

8a If B's capital is f of A's, and C's is | of B's, C's is 
f of f , or I, of A's, and the entire capital is J plus | plus 
I of A's, which is f of A's, and A owns |, B f , and C | 
of the capital ; and hence A is entitled to f , B to f , and 
C to I of the profits ; | of $6300 is $2800, A's share, f of 
$6300 is $2100, B's share, and | of $6300 is $1400, C's 
share. 

84. Since B lost ^ of the cost, he sold the horse for | 
of its cost; if $80 is f of the cost $16 is i of it and $96 
is the cost to B ; if A sold it for ^ more than it cost him, 
$96 is ^ of the cost of the horse to A, and hence A paid 
$80 for the horse : A paid $80 for the horse and sold it 
to B for $96, and B sold it for $80. 

85. If the miller takes 10^ of the grain for toll, the 
farmer receives back 90^ of the grain, and hence the 
120 pounds received by the farmer is 3^, or -5%, of the 
grain taken to the mill ; if 120 pounds are y% of it, ^ 
is 13^ pounds, and the whole amount is 10 times 13^ 
pounds, which is 133^ pounds: hence the farmer must 
take 133^ pounds of grain to mill to bring away 120 
pounds. 
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EATIO Aim PEOPOETIOK 



Page 276. 

J>|; hence i : i>i : i- 

Note. — The sign of ifiequalUy (> ) shows that the number or 
quantity placed at the opening is greater than the number or 
quantity placed at the apex or point. Thus, f >| is read } it 
ffrealer than }, and |< f is read f is fess than }. The use of this 
sign in the solutions of problems 28 and 32 is convenient 

82. ilb. : fib. =1^1 = 1; 
i yr. : | yr. = |-f-| = A; 

hence | yr. : J yr. > | lb. : f lb. 

84. (1) 9: 10 = A;24:23 = ^;^XM = -H|. 

(2) 7 : 15 = ,2^; 25 : U = H;^XH==l 
86. 12 : 26 =H; 16 : 24 = ^; 16 : 21=^; 

H X M X if = A, product. 

86. |:i = |;i:i = f;|:f = A; 

7 X f X A = T^> product. 
88. 6 : 8 = 1; 10 : 12 = |J; 16 : 16 = 11.; 

il V iJ. V li. 6X10X16 2 O . Q 

t A tr A It 8X12X15 t ^ • ^• 

Page 278. 

11. 21 : 7 : : 36 : 4th t.; 

21 X 4th t. = 7 X 36; 4th t. =.i|p = 12. 
Or, 21 : 7 : : 36 : a;; 

21 X a; = 7 X 26; a; = Jffft= 12, the 4th term. 

N0TES.-1. If21:7::36:12,-V==ff; if ¥=«, -^i^-fl^, 
and hence 21 X 12 = 36 X 7. In like manner it may be shown 
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that in any proportion the produd of the eostremea equals the product 
of the means, 

2. For convenience, the missing term in each of the propor- 
tions in problems 11 to 36 inclusive may be represented by x, 
as iu the second solution above. 

18. a; : 24 : : 8 : 32; 

a; X 32 = 24X8; x = ^^ = 6, the Ist term. 

16. 45 : 30 : : a? : 24; 

30Xa; = 45x24; x = ^^^ = S6, the 3d term. 

17. 7.2 : a; : : 4.7 : 9.4 : a; X 4.7 = 7.2 X 9.4 ; 
a: = J^^f^ = 14.4, the 2d term. 

19. I : f :: I : a;;|Xa; = f X|; 

a; = f x|-^| = f Xf Xf = lf, the 4th term. 

20. I : t :: X : i]iXx = iXi', 

« = f Xi-f-| = |X jXf=f*, the3d term. 

21. a; : 2i :: i : ^; a;Xf = 2iXi; 
^=iXi-^^=iXiXi=U=-Hh the 1st term. 

22. i : a; :: i : i; a;Xi = iXi; 

« = iXi-^i = iXiXi- = A, the 2d term. 

Page 281. 

28. 45 sheep : 140 sheep : : $265 : Arts.; 
«265 X 140 ^ 45 = $824.44^, cost. 

Note. — Only the statements, or proportions, are given in the 
solutions of problems 29 to 49 inclusive. 

29. 70 A. : 640 A. : : 61875 : Ans. = $17142.857|. 

30. $3000 : $4500 : : 120 A. : Ans, = 180 A. 
3L (2) 4 lb. 6 oz. = 4.375 lb. ; 17i lb. = 17.25 lb. 

4.375 lb. : 17.25 lb. : : $1.75 : ^m. = $6.90. 

32. 8 h. = 480 min. ; 

1 min. : 480 min. : : 75 : Ana, = 36000, times. 

33. 9^ h. = 555 min. ; 

1 min. : 555 min. : : 120 ticks : -4ns. = 66600, ticks. 
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84. 40^ 2(y = 4J^; 7^ da. = 180, hours; 

15 h. : 180 h. :: 4J^ : ^rw. =52°. 
3& 160 men : 360 men. : 24 bbl. : Ans, =64 bbl. 
38. 3 ft. : 120 ft. :: 5 ft. shad. : Ans. = 200 ft. shadow. 
87. 12 ft. shad. : 90 ft.,shad. :: 20 ft. : ^7w. = 150ft. 

Pasre 282. 

38. (1) I farm : | farm : : $4500 : Am. = $6076. 
(2) I &rm : | farm : : $4500 : Arts, = $5400. 
89. I yd. : 33^ yd. : : $2.10 : Ans, = $80. 
40. $58.75 : $173.90 : : e\ T, : Ans. = 18^ T. 
41.. 6 w. : 62 w. : : 24 bbl. : Ans. = 208 bbl. 
42. 12 men : 25 men : : 20 A. : Ans. = 41f A. 
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44. 6 men : 12 men 

46. 5 da. : 12 da. 

47. (1) (8 + 12) 

(8 + 12) 

(4) (7 + 25) 

(7 + 25) 

48. (15 yr. + 17 yr.) : 15 yr. 



3n 


• • 

• • 


6 da. 


• • 

• • 


15 


men 


8 




640 ; 


12 




640 : 


7 




640 : 


25 




640 



: Arts. = 14f da. 
: Ans. = 36 men. 

smaller part = 256; 

larger part = 384. 

smaller part = 140; 

larger part = 500. 
$9600 : y'ger's = $4500; 
$9600 : elder's = $5100. 



(15 yr. + 17 yr.) : 17 yr. : 
49. (2 + 3) : 2 : : 150 miles : distance by 1st = 60 mi. ; 
(2 + 3) : 3 : : 150 miles : distance by 2d = 90 mi. 



. 20 : 48 
66 : 15 
10: 4 



8. 16 

21 

9 

12 




Page 284. 



25 : x; X 



48 X 15 X 4 X 25 
20 X 36 X 10 



= 10. 



}.::16:a:;a; = ^X^X^X^^Xl6 = 33i. 
^ ' 16X21X9X12 



NoTE.^The 4th term in each solution may be found by can- 
cellation. 
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*"2.5 : 7.5 [:: 6 : x; ^^9 X 7.5 X 10 X 6^3^ 

5 X 2.5 X 4 



4 : 


1 '^ 

10 

J 


5. ^ ■ 


: 7 


25 . 


: 10 


4 : 


6i 


16 ; 


■ 12 



,,35,,., ^7X10X6^X12X35^49, 

2^X25X4X15 



> : : 12 men : Ans.; 



7. 50 rd. : 80 rd. 
16 da. : 15 da. 

80X15X12 men _ ^g ^^^ 

50X16 



Note. — Only the statements are given in solutions of problems 
8 to 18 inclusive. 



8. 10 ft. : 8 ft. 
90 ft. : 225 



ft.\ 
ft. j '• • 



Page 285. 

$30 : An;8. = $60. 



9. 6 men 8 men 

8 days : 9 days 

9 hours : 10 hours 



1 



: : 676cu. ft. : -4ns.=960cu.ft. 



10. 7 horses : 15 horses 1 
25 days : 21 days / 

11. 6 da. : 16 da. 
10 hr. : 8 



: : 35 bu. : Ans. = 63 bu. 



da. 1 . 
hr. / • • 



120 miles : Ans, = 256 miles. 



. * * . . * > : : 1500 pieces : Ana. = 125, slabs, 
m. : 4 m. j ^ 



12. 24 in. : 8 in. 
16 



Note. — The 1500 bricks are surface pieces and the 125 slabs are 
surface pieces, and hence both terms of the second couplet are 
like numbers. 



18. 36 ft. : 33 ft. 

21 ft. : 27 



ft. / • • 



$84 : Ans. = $99. 
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14. 5 men 4 men 1 



8 hours : 10 hours/ 



: : 15 da. : Ana. = 15 da. 



16. 40 ft. 
14 ft. 

Hft. 

16. 72 rd. 
5 ft. 
2 ft. 
9 d&. 



17. 



180 ft. 

21 ft. i- : : »120 : Am. = J675. 
li ft. 



120 rd. ^ 
6 ft. 

H ft. 

12 da. 



4 men : Ana. = 8 men. 



6 men : 


16 men 


50 ft. 


45 ft. 


36 ft. • 


: 25 ft. ■ 


8 ft. 


; 6 ft. 


10 hr. 


: 8 hr. , 



18. 40 rd. 


; 16 rd. ' 


6 ft. ; 


. 4Jft. 


3 ft. ; 


2 ft. - 


12 da. : 


: 9 da. 


6 hr. 


; 8 hr. , 



10 days : Ans. = 10 days. 



: 32 men : Ans, = 6 men. 



«5000 
89000 
$9000 

Or, $5000 
$4000 
$4500 
$4500 

Or, $4500 
$5000 
$4000 



Page 287. 

-f $4000 = $9000, capital ; 

: $5000 : : $4500 : A's share profits = $2500; 

: $4000 : : $4500 : B's share profits = $2000. 
-f- $9000 = I, A's part of capital ; 
-f- $9000 = I, B's part of capital. 
X I = $2500, A's share of profits ; 
Xi = $2000, B's share of profits. 
-J- $9000 = ^, part profits are of capital ; 
Xi = $2500, A's share of profits ; 
xl = $2000, B's share of profits. 
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Page 288. 

a »8000 + $4500 + »3600 = $16000, capital ; 
$8000-^ $16000 = i, A's part of capital; 
•4600 -^ $16000 = ^, B's part of capital ; 
$3500 -4- $16000 = -^y C's part of capital. 
$3200 X i = $1600, A's share of loss ; 
$3200 X^ = $900, B's share of loss ; 
$3200 X A = *700, C's share of loss. 



Note. — This problem and also problems 5 and 8 may be solved 
)y proportion, and also by finding what part the profits are of the 
:a|)ital, and then taking this part of each partner's capital for his 
hare of the profits, as in solution to problem 2 above. 



4. (4 + 3) : 4 : : $7700 : 1st partner's share = $4400 ; 
(4 + 3) : 3 : : $7700 : 2d partner's share = $3300. 

Or, 4 + 3 = 7; 4^7 = ^; 3--7 = f ; 
$7700 X ♦ = $4400, 1st partner's share ; 
$7700 X j = $3300, 2d partner's share. 

5. $4000 + $6400 + $5600 = $16000, capital ; 
$4000 -^ $16000 = i, A's part of capital ; 
$6400 -^ $16000 = I, B's part of capital ; 
$5600 -f- $16000 = ^, C's part of capital. 
$3200 X i = $800, A's share of gain ; 
$3200 X I = $1280, B's share of gain ; 
$3200 X ^ = $1120, C's share of gain. 

(2) $20000 X i = $5000, A's share of proceeds ; 
$20000 X i =$8000, B's share of proceeds; 
$20000 X ^ = ^^7000, C's share of proceeds. 
8. $5460 X I = $3640, A's share of profits 1st year ; 
$5460 X i = $1365, A's share of profits 2d year ; 
$3640 + $1365 = $5005, A's total share of profits ; 
$5460 X i = $1820, B's share of profits 1st year ; 
$5460 X I = $4095, B's share of profits 2d year ; 
$1820 + $4095 = $5915, B's total share of profits. 
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Page 289. 



8. «6000x2 + $4000x2=«18000,A'scap^lforlyr. 
$6000 X 2 + $3000 X 2 = $16000, B's cap'l for 1 yr. 
$5000 X 2 + $2000 X 2 = $14000,C'8 cap'l for 1 yr. 
$18000 + $16000 + $14000 = $48000, total capl 1 yr. 
$18000 -5- $48000 = f , A's part of capital ; 
$16000 -^ $48000 = i, B's part of capital ; 
$14000 H- $48000 == ^f , C^s part of capital ; 
$3600 X f = $1350, A^s share of loss ; 
$3600 X i = $1200, B's share of loss ; 
$3600 X ^ = $1050, B's share of loss. 



mvoLUTioisr aotd eyolutiok 

Page 296. 

60. 75.364 = 75.3640; v/75.3640 = 8.68+. 
63. 686.7 = 586.70; |/586.70 = 24.221+. 

68. i/^72j = 1/5^=4^ = 16^. 

Or, 272i = 272.25 ; v''27l25 = 16.5 = 16J^. 

69. 1/IO4O3V = lA^ = ifi = 32^. 

70. |/2 = ^2.000000= 1.414+ . 

NoTB,— The square root of 2 to fifteen decimal orders i» 
1.414213562373095+. 

Page 303. 
46. 16.626(2.5 





2» = 


8 


22 


X3- 


12)7.6 


2.5 


|S = 


15.625 
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47. .074266(.4203+ 

.4»= .064 

.4* X 3 = .48)102 



.42* = .074088 



.42« X 3 = .5292)1680 
.420« X 3 = .529200)1680000 
.4203' = .074246873427 

9126573 

Or, TWV = i; ^=i. 

Or, 6HI = 5.832 ; f'SMi = 1.8 = If 

W. ^= ^.000000000 = 1.259+. 

69. ^-ISBSS = 27, length of edge in inches. 

60. 2150.4 cu. in. X 100 = 215040 cu. in., in 100 bu. ; 

^215040 = 59.9+, length of edge in inches. 

6L ^41063.626 = 34.5, length of edge in inches. 

Page 307. 

2. 20« — 16« = 144 ; ^/\M= 12, in. in perpendicular 
a 45«— 27'' = 1296; v'l296 = 36, feet in base. 
4. 192« + 144* =57600; |/§7600 = 240, yards. 

Page 308. 

6. 24« + 18« = 900 ; v'9DD'= 30, no. of ft. in ladder. 

6. 96* + 72» = 14400 ; v^liiOO = 120, no. of rds. apart. 

7. 180* + 135 « =50625; 

l/50625 = 225, no. of ft. in distance. 
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8. 2402 — 2082 = 14336; 

1/14336 = 119.73+, no. of ft. high. 

9. 1002 X .7854=7854, number of sq. ft. in area; 
7854 sq. ft. -^ 9 sq. ft. = 872f, no. of sq. yd. in pond. 

10. 78.54-^.7854 = 100; 

l/100= 10, no. of yd. in diameter. 

11. 32 : 242 : : 1 : Ans. = 6iy no. of small circles in 
larger circle. 

Since the areas of circles are to each other as the 
squares of tjieir diameters (Art. 372, prin. 3), the circle 
whose diameter is 3 inches is to the circle whose di- 
ameter is 24 inches as 32 is to 242. g^^ 32^ qj. 9^ jg 
to 242, or 576, as 1 is to 64, and hence 64 circles 3 
inches in diameter equal 1 circle 24 inches in diameter. 

12. 152 : 602 : : 1 : Jifig^ = 16, no. of smaller circles 
equal in area to larger circle. 

Or, since the diameters are to each other as 1 to 4, 
the areas are to each other as 1 2 is to 42, or as 1 is to 
16, and hence 16 circles 15 inches in diameter are equal 
to 1 circle 60 inches, or 8 feet, in diameter. 

18. 9 sq. ft. X 218^ = 1963.5 sq. ft., area of circle; 
1963.5 H- .7854 = 2500, square of diameter ; 

l/2500 = 50, number of feet in diameter ; 

60 ft. -5-2 = 26 ft., the radius, or distance from stake. 



PsLge 309. 

14. 32=9; 

9 sq. in. X .7854 = 7.0686 sq. in., area of circle; 
2.5 sq. ft. X 2.5 = 6.25 sq. ft., area of square ; 
144 sq. in. X 6.25 = 900 sq. in. ; 
900 sq. in. -f- 7.0686 sq. in. = 127.32-|-, no. of circles 
equal to 1 square. 

Note. — The number of circles 3 inches in diameter which can 
be inscribed in a surface 2.5 ft. square (30 in. square), is 10 X ^^i 
or 100. 
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16. (2) 152 3= 225 ; 225 sq. in. X 3.1416= 706.86 sq. in. 

16. 79122 X 3.1416 = 196663355.7504, no. of sq. mi. 

1 7. 7912« X .5236 = 259333411782.8608, cu. mi. in earth. 
Or, 7912 mi. -^- 6 = 1318^ mi., \ of diameter; 

79122 X 3.1416 = 196663355.7504, sq. mi. in surface ; 
196663355.7504 X 1318J = 259333411782.8608, cu. 
mi. in earth. 

18. (2) 9« X .5236 = 381.7044, number cu. in. in ball. 
Or, 92 X 3.1416 X I = 381.7044, number cu. in. in baU. 

19. 2' : 8* :: 1 : -4n«. = 64, number of smaller balls 
equal to larger. 

Since two cubes are to each other as the cubes of their 
diameters (Art. 273, Prin. 3), the ball whose diameter is 
2 inches is to the ball whose diam^Bter is 8 inches, as 2* 
is to 8*, or as 1* : 4*, or as 1 to 64, and hence 64 balls 2 
inches in diameter equal 1 ball 8 inches in diameter. 

20. 28274400 -f- 3.1416 = 9000000, square of diameter ; 

|/&000000 = 3000, number of miles in diameter. 

21. (1) 1* : 4* : : 1 : -4n«. = 64, number of moon 
volumes in 1 earth volume. 

(2) 12 : 42 : : 1 : Ans. ^ 16, number of times 
moon's surface in earth's surface. 

Note.— These answers are not correct, cw fiusti, since the di- 
ameters are not exactly as 1 to 4. The moon's surface is about 
^ of the earth's surface. 

22. 850000-^85000 = 10; 

1* : 10* : : 1 : An8, = 1000, number of times sun 
is larger than Jupiter. 

Since the sun's diameter is 10 times Jupiter's diam- 
eter, their diameters are to each other as 1 to 10, and 
their volumes are to each other as 1' to 10*, or as 1 to 
1000, and hence the volume of the sun is 1000 times the 
volume of Jupiter. 

(2) 12 : 102 ; J Jupiter's sur. : sun's sur. ; 1 : 100 = T4Tr. 
K.W.C.-10. 



114 KEY TO WHITE'S 

Page 31 0. 

28. 18816613200000 -r- .5236 = 35937000000000, cube 
of diameter; 

1^/35937000000000 = 33000, miles in diameter. 
24. 904.7808 -f- .5236 = 1728, cube of diameter ; 

1^1728 =: 12, inches in diameter; 
26. 7238246.4 H- .5236 = 13824000, cube of diameter; 
^13824000 = 240, miles in diameter. 

26. 10 in. X 3.1416 = 31.416 in., circumference of base ; 
31.416 sq. in. X 6 = 188.496 sq. in., convex surface. 

27. 20 in. X 4 = 80 in., perimeter of base ; 

80 sq. in. X 15 = 1200 sq. in., convex surface; 
20 sq. in. X 20 = 400 sq. in., area of base ; 
1200 sq. in. + 400 sq. in. = 1600 sq. in., in entire 
surface. 

28. 12^ = 144, no. of sq. in. in base of pyramid; 

144 cu. in. X 5 = 720 cu. in., solid con. of pyramid; 

122 y^ .7854= 113.0976, no. sq. in. in base of cone; 

113.0976 cu. in. X 5 = 565.488 cu. in. solid contents 
of cone ; 

720 cu. in. — 565.488 cu. in. = 154.512 cu. in., 
difference. 

29. 102 y^ .7854 = 78.54, number sq. in. in larger base; 
62 X .7854=28.2744, no. sq. in. in smaller base; 
78.54sq. in.X 28.2744=2220.671376sq.in.,product; 

|/2220.671376 = 47.124, square root of product ; 
78.54 + 28.2744 + 47.124 = 153.9384 ; 
153.9384 X 4=615.7536, cu. in. in cone frustum. 
80. 102 = 100^ number sq. in. in lower base; 
62 =36, number sq. in. in smaller base ; 
100 X 36 = 3600 ; |/3600 = 60, sq. root of product " 
100 sq. in. -f 36 sq. in. + 60 sq. in. = 196 sq. in ; 
196 X 5 =980, number of cu. in. in frustum. 
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1. 1250 — 592 = 658, subtrahend. 

2. 71 X 42 + 15 = 2997, dividend. 

3. 3760 lb. -^2000 lb. = 1.88, number of tons; 
$8.50 X 1.88 = $15.98, cost, 

4. 4^ T. = 90 cwt. ; $.50 X 90 = $45, sale receipts; 
$45 — $36 = $9, gain. 

6. $3560.75 ^ $24.50 = 145ff , number of acres. 

6. iofi = A;|of2i=l; 

1 + 1 + ^4-1 = 

ff + ll + tt+l = l|f = 2tf = 2H. 

7. f of 6J = J^=3i;iof 3i = i; 

17i-3f = 13f; 13f X| = ¥X| = 9i 

8. I of |Xi of f = A; * of A = T^; 

"A" "^ "nr ^^= TB" ^^ ^Ti' 

9. I of 6i = -i^; I of 7i = 5; J^H-5 = f. 

10. 146 -^ 28f = -M^i -f- i^i^ = 65VV. 

1 1 . 216i + 125| = 3411^^, sum ; 
216| — 125f = 89H, difference; 
34lTAr — 89H = 25H. 

18. l + |of f = | + i = |; 

fX3i = fX¥ = ¥ = 2|. 

Page 312. 

16. 640 A. XiV = 360A.; 
360X|==240 A.; 
360 A. X i =120 A.; 
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•10X240 = $2400; »12 X 120 = M440 ; 
$2400 + »1440 = »3840; 
•3840— $2880 = «960, gain. 

16. I of J = H; $16800^1^ = $32000, cost; 

i-ii = U-U = U = ih. part left. 

17. .009 +.03 + 7. = 7.039. 

18. .0016 — .000027 = .001473; 
.001473 X 20.6 = .0301966. 

19. 160 X .016 = 2.56 ; 2.66^.0025 = 1024. 

20. .015 X .16 = .00226 ; .00225 — .000016 = .002235. 

21. .266^.000016 = 16000. 

22. 625 X .003 = 1.875 ; 1.875 h- 2.5 = .76. 

23. :ff^ = .0075; .0075 -^ 2.5 = .003. 

24. Tb = .064j .064 -T- 5000 = .0000128. 

26. .625 lb. = 7.5 oz. ; .6 oz. = 10 pwi. ; 7 oz. 10 pwt. 

26. .165 ft. -^ 16.5 ft. = .01, part of rod. 

27. $2.26 X. 063 = $.14175. 

28. (1) 28 X 24 X 60 min. = 40320 min. 
(2) 29 X 24 X 60 min. = 41760 min. 

29. 30 da. + 31 da. + 31 da. = 92 da., in sum. months; 
92 X 24 X 60 X 60 sec. = 7948800 sec. 

30. 2i X 320 X 16^ ft. = 11880 ft. ; 

11880 ft. H-2J ft. =5091^ number of steps. 

31. 320X16^ ft =5280 ft.; 

5280 ft, -4- 12^ ft. = 422|, number of rotations. 

32. 2i X 320 rd. = 720 rd. ; 

720 sq. rd. X 4 = 2880 sq. rd. ; 

2880 sq. rd. -5- 160 sq. rd. = 18, number of acres. 

33. 480 pp. -^• 16 pp. = 30, number of sheets in 1 book ; 
30 sheets X 1200 = 36000 sheets = 75 reams. 

34. 27 oz. 10 pwt. = 550 pwt. = 13200 gr. ; 
13200 gr. X 14 = 184800 gr. 
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36. .75 lb. = 9 oz. = 180 pwt. ; 

180 pwt. H- 3-2 pwt, ==56 (rings), with .8 pwt. rem. 
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36. 12 sq. ft. X 7i -4- 12 = 7^ sq. ft., in each board ; 
7^ sq. ft. X 40 = 300 sq. ft. 

37. 20 sq. ft. X A X H = 22^ sq. ft. = .022^ M. sq. ft. ; 
»30 X.022^ = ».675, cost. 

38. 36 sq. ft. X H = 342 sq. ft. = 38 sq. yd. ; 
«.40 X 38 = J15.20, cost. 

39. 46 rd. X 4 = 180 rd. = 2970 ft., in perimeter ; 
2970 ft. -^2^ ft. =1188, ^umber of steps. 

40. 28 rd. X 4= 112 rd. = 1848 ft., in perimeter; 
1848 ft. -T- 14 ft. = 132, number of lengths. 

41. 60 rd. X 2 + 37^ rd. X 2 = 195 rd. = 3217ift.,peri. ; 
3217i ft. -^ 12 ft. = 268J, no. of lengths ; 

5 boards X 268^= 1340f boards (in practice 1345). 

42. 8 sq. in. X 4 = 32 sq. in. ; 

144 sq. in. -j- 3 sq. in. = 4^, bricks to 1 sq; ft.; 

16 sq. ft. X 16^ X 6J = 1716 sq. ft., surface of walk ; 

4^ bricks X 1716 = 7722 bricks. 

43. 4 sq. mi. X 2J = 9 sq. mi. = 9, no. of sections. 
(2) 640 A. X 9 = 6760 A. 

44. 640 A. X3i = 2080 A.; 

$6.26 — $4.50 = $1.76, gain per A.; 
$1.75 X 2080 = $3640, total gain. 
46. $3280 H- 160 = $20.50, selling price per acre. 

46. 40 cu. ft. X 21^ X 4 = 3440 cu. ft. = 127^ cu. yd. ; 
$.76 X 127H = »95.66|, cost. 

47. (120 cu. ft. X 54 X 9) -r- 27 cu. ft. = 2160, no. cu. yd. 

48. 120 ft. X 2 = 240 ft., length of 2 opposite walls ; 
(120 ft. — 22 ft.) X 2 = 196 ft., length of other walls ; 
240 ft. + 196 ft. = 436 ft., length of waUs; 

436 cu. ft. X 11 X 33J = 159866f cu. ft. ; 

159866f cu. ft. -f- 24J cu. ft. = 6459^, no. of perches. 

NoTB. — The answer required by this problem is the number 
'*of perches of stone in the walls," and not the number of 
perches of maaonry. If the perches of masonry were required, 
the outside girth, or 480 ft., would be considered the length of the 
four walls. See New Comp. Arithmetic, p. 172, prob. 10, note. 
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49. (1) 80°"»=800"; 8*°==.8°; 
gOQc-. -» X 1.4 X .8 = 896 '"• "" ; 
$.35 X 896 = «313.60, cost. 
(2) 1.308 cu. yd. X 896 = 1171.968 cu.yd. (in 896") ; 
$.33^X1171.968 = $390,656, cost. 
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eu. m 



60. 32«^"*X2.5X.65 = 52 

61. 40 X 6^ = 260 ; 260 ^ 32 = 8^, number of cords ; 
$4.50 X 8 J = $36.56i, cost. 

62. 36 X 8=288 ; 288 ^ 32 = 9, number of cords; 
$5.50 X 9 = $49.50, cost. 

63. 85^ X 6 = 513 ; 513 -h 32 = 16^, number of cords; 
$2,625 X 16^ == $42,082^, cost. 

64. ^, A's part ; | of ^ = i, B's part ; 
i — i = h C's part; 

1360 lb. X i = 680 lb., A's share; 
1360 lb. X i = 453J lb., B's share; 
1360 lb. X ^ = 226f lb., C's share. 
66. 2 bu. 3 pk. 2 qt. = 90 qt. ; 

366 bu. 3 pk. 4 qt. = 11740 qt. ; 

11740 qt. -r- 90 qt = 130 (sacks), with 40 qt. rem. 

66. 3 oz. 3 pwt. 8 gr. = 3 oz. 3^ pwt. = 3^ oz. ; 
3^ oz. X 6 =: 19 oz., weight of 6 spoons ; 
$2.25 X 19 = $42.75, cost of spoons ; 
$1.25 X 14 = $17.50, cost of chain , 
$42.75 + $17.50 = $60.25, total cost. 

67. 8 cu. in. X 4 X 2^ = 80 cu. in., con. of 1 brick; 
80 cu. in. -^ 1728 cu. in. = y^, part of cu. ft. ; 
2 rd. = 33 ft.; 

33 cu. ft. X 6 X 1^ = 297 cu. ft., contents of wall ; 
297 cu. ft. -^- j^ cu. ft. = 6415^, number of bricks. 
Or, 8 cu. in. X 4 X 2^ = 80 cu. in., in 1 brick ; 
33 cu. ft. X 6 X li = 297 cu. ft., in wall ; 
(1728cu.in.X 297)-H80cu.in. = 6415i,no. of bricks, 
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58. 7® 49' long. =31 min. 16 sec. in time; 

12 h. — 31 min. 16 sec. = 11 h. 28 min. 44 sec. 
The time at Cincinnati is 11 h. 28 min. 44 sec. a. m. ; 
or 28 min. 44 sec. past 11 o'clock a. m. 
69. 76^ long. = 6 h. in time ; 

12 h. + 5 h. = 17 h. 
The clock-time at London is 17 hours past midnight, 
or 6 p. M. 
60. 81^ 47' — 71^ 4' 9" = 10° 42' 61", diflP. in long. ; 

10° 42' 51" long. = 42 min. 61| sec. in time ; 
The hour at Boston is 4 h. 42 min. 61| sec. p. m. ; 
or 42 min. 61^ sec. past 4 p. m. 
6L 2 ft. 9 in. = 33 in.; 16| ft. = 198 in.; 
33 in. H- 198 in. = f 

62. 1 mi. = 320 rd.; 208 rd. -5- 320 rd. =.65, dec. of mi. 

63. f -=- 30 J -J- 160 =^^^^7^ = TTtij P^r^ of ^cre. 
Or, 1 A. = 160 sq. rd. = 4840 sq. yd. ; 

I -f- 4840 = ttVi) ^^ ^r^- 

64. f oz. = I of ^ij lb. =3^ lb. ; i lb. -^ lb. =^ lb. 
Or, I lb. = lOJ oz. ; 

10^ oz. — I oz. = 9-^ oz. =9 oz. 14 pwt. 
66. I qt. -^ 32 qt. = ^f^, part of bu. 
Or, f qt. = f of ^ bu. = ^f^ bu. 
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66. 100% —8fc= 92 fo ; 92% X .25 = .23%, died ; 
92^ — 23% = 69%, mustered ; 

621 -r- .69 = 900, no. of men in regiment at first. 

67. $167.50— »150 = «17.50, gain; 

$i7.50 -^ $150 = .11| = llifo , gain per cent. 

68. $1800 -^500 = »3.60, cost per yard; 
$3.60 X 1.25 = $4.50, selling price. 

Or, 25% = i; $3.60 X i = $4.50, selling price. 

69. 100^ — 25% = 75^ ; $24 -^ .75 = $32, cost. 
$34 — $32 = $2, gain ; $2 -f- $32 = .06^="' 
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70. 100% + 20% = 120% ; 

120% X.20 = 24%, loss % on cost; 

120% —24% = 96% (selling price 96% of cost); 

100% — 96% =4%, loss per cent. 
7 L $240 -f- 1.20 = $200, cost of 1st carriage ; 

•240 ^ .80 = $300, cost of 2d carriage ; 

$200 + $300 = $600, cost of both carriages ; 

$500 — $480 = $20, loss. 
Or, $240 — $200 = $40, gain on Ist carriage; 

$300 — $240 = $60, loss on 2d carriage; 

$60 —$40 =$20, loss. 

72. $72 X 1.26 = $90, selling price ; 
$90 H- .90 = $100, price asked. 

73. 130% X .10= 13%, per cent of cost deducted; 
30% — 13% = 17%, per cent of cost gained ; 
$6800 X .17 = $986, amount^ gained. 

Or, 130% X .90 = 117%, per cent of cost selling price ; 
117% — 100% =17%, per cent of cost gained; 
$6800 X .17 = $986, amount gained. 
Or, $6800 X 1.17 = $6786, sale receipts; 

$6786 — $6800= $986, gain. 
4. $4 X 1.20 = $4.80, selling price ; 
$4.80 H- .80 = $6.00, price asked. 
To gain 20%, I must sell the cloth for 120% of $4, 
which is $4.80, and since the selling price is to be 
20% less than the price asked, $4.80 is 80% of the 
price asked. 

75. 120% — 76% = 46%, gain per cent; 

46% ^ 76% = .60 = 60%, gain % on investment. 
He bought at 75% and sold at 120% of the par value, 
gaining 120%. — 76%, or 46%, of the par value, which 
is ^, or 60%, of his investment. 

76. 100% -33i% =66i% ; 66f% X 1.50= 100%. 
He lost 33^% of the apples, and sold 66J% at 150% 

of the cost, which was 100% of the cost of the whole 
Jot : hence he neither gained nor lost. 
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77. $.04^ X 100 X 63 = $283.50, cost ; 
$283.50 X I = $189.00, cost of |; 
$283.50 X i= $141.75, cost of i; 
$189.00 — $141.75 = $4725, loss on | sold; 
$47.25 -^ $189.00 = .25 = 25^, loss ^ on | sold. 

Or, f — \ = h P^^ of ^ost lost ; 
i^| = i = .25 = 25%. 

It is to be observed that here, as in all other cases, 
the ftose is the cost of the goods sold. 
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78. $128.25 X 1.04 = $133.38, am't for 6 mo., at 8^ ; 
$133.38 X 1.06 = $141.3828, selling price. 

79. $800 X 1.03 = $824, amount for 4 mo., at 9^ ; 
$959.10 — $824 = $135.10, net gain; 
$135.10 -f- $800 = .16Ji= 16J^^. 

80. 8 mo. 24 da. .'. .044 (at 6^) ; 

$.95 X 2560 = $2432, cost of wheat; 
$2432 X. 044 Xi = $142.677i, int. at 8^; 
$2432 + $14^.677i = $2574.6771, total cost; 
$1.15 X 2560 = $2944, sale receipts; 
$2944 — $2574.677i = $369.3221, gain. 

81. $3240x1 = $2160, amount insured; 
$2160 X.00| = $16.20, premium. 

8a $19.20 -4- .015 = $1280, amount insured ; 

$1280 ^ I = $2048, value of house. 
8a $25000 -^ 1.025 = $24390.2439+, proceeds invested ; 

$24390.2439 -^$.05 =487804.878+, no. of pounds. 

(2) $25000 — $24390.2439+ = $609,756+, com. 
84. $502.50^ 1.005 = $500, amount invested; 

$500 ^ $1.25 = 400, number of yards bought. 
86. 7 mo. 10 da. .-. .036^ (at &%) ; 

$125.50 X .036f X | = $5.3686+, interest. 

86. 2 mo. 2 da. .-. .010^ (at 6^) ; 

$50000 X .010^ X I = $688.8881, interest 
K. w. c.-u. 
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87. 1 yr. 1 mo. 24 da. .'. .069; 7^^ =: | of 6% ; 
$75.50 X .069 X I = »6.5111875, interest. 

88. 2 yr. 6 mo. .'. .15; 

$800 X .15 -^ 6 = $20, interest at Ifo ; 
$90 ^$20 = 41, rate. 

89. $337.40 — $311.50 = $26.90, interest; 

$311.50 X .08 -- 6= $4.15i, int- at 1% for 1 yr. 4ino. ; 
$25.90--$4.15i = 6H, rate. 

90. $.045 X 3 = $.135, interest of $1 for 3 yr., at 4^% ; 
$540 X .10 X ^ = $63, int. for 1 yr. 8 mo., at 7% ; 
$63 ^ $.135 = 466f ; $1 X 466| = $466|. 

Or, $63-^.135 = $466|, sum of money required. 

91. $750 -4- 1 = $600, principal; 

$760 — $600 = $150, interest for 3 years; 
$160 -V- 3 = $50, interest for 1 year ; 
$60 -T- $600 = .08^ = S^foi rate per cent. 



Page 317. 




92. 1883 11 4 


$500. 




1882 10 8 


.0644 




1 yr. mo. 26 da. 


2)$32.166f 




$30. .0641. 


16.0834 




^« ^^ ^^. a .^ ^^ .^^ 


$48.25, 


1st interest. 


1884 1 30 


7 




1883 11 4 


500 




2 mo. 26 da. 


.0144 


- 


8250. .0144. 


2)$7.166f 
3.5834 




1884 7 1 


$10.75, 


2d interest. 


1884 1 30 


48.26, 


1st interest. 


6 mo. 1 da. 


$500. 




.025i. 


$559. 





$260 4- $30 = 280, 1st and 2d pay^ 

$279 [next page] 
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J279 
.025^ 



2)»7.0215 
3.6107 



•10.6322, 3d interest. 
279. 

•289.632, amount due. 



93. 90 da. + 3 da. = 93 da. . •. .0165 ; 
•126 X .0166 X t = •2.683J, discount. 

(2) •126 — •2.683^ = •122.4161, proceeds. 

94. 93 da. . •. .0166 ; 

•369.60 X .0166 X t = «7.429|, discount; 
96. 4 mo. 3 da. = .0206 ; .0206 X ^ = .034^ ; 

•1.00— •.034J. = «.966|, proceeds of •I, at 10% ; 
•300 -r- .9661 = ^310.612+, face of note. 

96. 3 yr. 4 mo. . •. .20 ; 

•1.00+ •.20 = «1.20, amt. of •I ; 
•1320 -^- 1.20 = ^1100, present worth; 
•1320 — ^1100 = •220, discount. 

97. •10.80 : $89.28 : : $76 : Am, = •620. 

Or, ^10.80^ 76 = ^.144, sum yielded by •I; 

•89.28 H- ^.144 = 620, no. of dollars to yield •89.28. 

98. $476 : $860 : : ^118.76 : ^ns. =»2 12.60. 
Or, ^118.76 H- 475 = $.25, interest of %1 ; 

•.25 X 860 = •212.60, interest of ^850. 

99. 12^ -- 6^ = 2| ; •120.60 X 2| = •289.20. 
Or, •120.60-f-6 = «24.10, interest at 1^ ; 

•24.10 X 12 = •289.20, interest at 10^. 

100. ^4.90 X 250 = ^1225, cost of bill. 

101. 5.16^ fr. X 2400= 12396 fr., face of bill. 

102. •.96| X 19350 -r- 4 = •4680.281^, cost of bill. 

103. •ISO X 6 = $900, use for 1 month ; 
•900 -f- $100 = 9, number of months. 
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104. $ 60X2 = « 100 

«100X5=$500 
$150 X 8 = $1200 

$300 )$1800(6, number of months. 

The equated time is 6 months after date. 
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106. $ 300x6 = $1500 

$ 700X3 = $2100 
_$_200x8 = «1600 

2)$1200 $5200 

$_600X2 = $1200 

$ 600 )$4000(6i, number of months. 

The equated time for the payment of the other half 
is 6f months after date. 

Or, $5200 -r- $1200 = 4^, time for payment of whole ; 
4^ mos. — 2 mos. = 2J mos., ^ paid before due. 
4^ mos. + 2^ mos. = 6| mos., time of payment of 
other ^. 

Since one half is paid 2^ months before maturity, 
the other half may be kept 2^ months after maturity. 

106. 50 bu. X 1.20=60 bu.; 
60 bu. -^- 120 bu. = ^ ; 
$150 Xi = $75, A's share ; 
$150 Xi = $75, B^s share. 

Since a bushel of A's wheat is worth 20% more than 
a bushel of B's, A's 50 bushels equal in value B's 60 bush- 
els, and hence each should receive i of the $150, or $75. 

Or, 120 bu.: 60 bu.: : $150: A's share = $75. 
120 bu. : 60 bu. : : $150: B's share = $75. 

107. 5^ + 8= 13^, number of cords; 
$27 -^ 13^ = $2, cost per cord ; 

$ 2 X 5J^ = $11, amount to be paid by first; 
' $ 2X 8 = $16, amount to be paid by second. 
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Or, l^ cd. : 5^ cd. : : $27 : first's share = »11. 
l^ cd. : 8 cd. : : *27 : second's share = $16. 

108. 84 cd. -f- 12 -T- 7 -=- 8 =1 cd., what 1 man cut in 1 hr ; 
^ cd. X 10 X 5 = 6^ cd., what 1 man can cut in time ; 
150 cd. -f- 6^ cd. =24, number of men. 

Or, 84 cd. : 150 cd. ^ 

10 da. : 12 da. V : : 8 men : Ana. = 24 men. 
5h. : 7h. j 

109. 84 bu. ~ 16 -!- 24 = -^ bu., what 1 horse eats in 1 day ; 
^ bu. X 36 X 16 = 126 bu., amount required. 

Or, 16 horses: 36 horses) . . g^ ^^ . ^^._i26bu. 
24 days : 16 days J 

110. 24 men: 36 men J .. ^^^^ . ^^_|216. 

4 days : 3 days ) 

111. 4 men : 7 men J . . ^3^ . ^^ _ ,3^5^ 
7| da. : 30f da. J ^ . ^ 

112. $ 750 — »600 = «150, A'sgain; 

$ 600 -^ $150 = 4, ratio of B's to A's stock ; 
J1200 X 4 =$4800, B's stock. 
Since B's gain ($600) was 4 times A's gain ($150), B's 
stock was 4 times A's stock, or 4 times $1200, which is $4800. 
Or, $150 : $600 : : $1200 : B's stock = $4800. 

113. $2000 X 12 = $24000, A's stock for 1 month ; 
$800 X 12 = $9600, B's stock for 1 month ; 
$24000 — $9600 = $14400, excess of A's for 1 mo. ; 
$14400 -^ 6 = $2400, B's added stock for 6 months. 

Since A's stock for 1 month is $14400 more than B's 
original stock for 1 month, at the close of 6 months B 
must put in | of $14400, or $2400. 

114. $ 200 X 5 = $1000, A's capital for 1 mo. ; 
$ 300 X 2 =$ 600, B's capital for 1 mo. ; 
$1000 + $ 600 = $1600, total capital for 1 mo.; 
$ 200 + $ 300 = $ 500, total capital ; 

$1389 — $ 500 = $ 889, whole gain ; 
$1000 -^ $1600 = I, A's part of gain ; 
$ 600 -f- $1600 = 1, B's part of gain; 
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$ 889 X I = »555f , A's gain ; 

« 889 X I = «333f , B's gain ; 

Or, J1600 : $1000 : : »889 : A's gain = «665| 

»1600: » 600:: »889: B's gain = »333f. 

116. (1) i/il6T6 = 204. (2) 1/12026 = 20.5. 

116. (1) ^^'36656 = 36. (2)^^42:875 = 3.5. 

117. i/'502 — 302 = y^TeOO = 40, no. of feet. 

Note. — The ladder is the hypotenuse of a right-angled triangle, 
the height of the window being the aUitvde, and the distance of 
the foot of the ladder from the base of the building, the &a«e. 
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118. |/322 + 392 = |/3225 = 65, miles. 

119. 1/402 + 302 = ^^2500 = 50, feet. 

120. 10 acres = 160 sq. rd. X 10 = 1600 sq. rd. ; 
1/I6OO = 40, rods in each side of square ; 
40 rd. X 4 = 160 rods, perimeter of square. 

121. 1/242 _j_ 152 = ^/80T = 28.3+, number of feet. 

122. v20H^T[62 = |/?56 = 25.61+, ft. in floor diag. 
l/(25.61+)2 + 122 = i/§00 = 28.28 +, feet in di- 
agonal from lower corner to upper opposite corner. 

Note. — ^The teacher can make the process plain by taking the 
school-room as an illustration. If the lower comer be called A, 
the opposite lower corner B, and the opposite upper corner C, the 
diagonal A B is 25.61 -f feet, being the hypotenuse of a right-angled 
triangle whose i^des are 20 ft. and 16 ft. ; and the diagonal A C is 
28.28 + feet, being the hypotenuse of a right-angled triangle whose 

sides are 25.61 -\- ft. and 12 ft. Since v'Ssg = 25.61 +, (25.61 +)» = 
656., and hence (25.61 + )« + 14* =800. 

123. 8 cu. ft. X 5^ X 3| = 154 cu. ft. 

124. 6 sq. ft. X 4 =:24 sq. ft., in top or bottom ; 
24 sq. ft. X 2 = 48 sq. ft., in top and bottom ; 

6 sq, ft. X li X 2 = 18 sq. ft., in 2 sides; 
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4 sq. ft. X li X 2 = 12 sq. ft., in 2 ends ; 
48 sq. ft. + 18 sq. ft. + 12 sq. ft. = 78 sq. ft., in 
whole surface. 
126. 40 rd. X 3.1416 = 126.664 rd., circumference. 

(2) 125.664 sq. rd. X ^-=1256.64 sq. rd.,in field ; 
1256.64 sq. rd. h- 160 sq. rd. = 7.854, no. of acres. 

126. 470.875 H- .7854=: 599.5352 +, square of diameter. 
1/599.5352 + = 24.48 +, inches in diameter. 

127. 28: 88.-: 1: Ans.=64, number of 2-inch balls. 
Or, 2: 8:: 1: 4; I* : 48:: 1: Ans. = 64. 

128. 8 cu. ft. X 4 X 2 = 64 cu. ft., in block of wood ; 
\ cu. ft. X i X i = ^ cu. ft., in small block; 

64 cu. ft. -7-^ cu. ft. = 1728, no. of small blocks. 

NoTB. — A block \ ft. long, 1 ft. wide and 1 ft. thick contains } 
cu. ft., and hence a block \ ft. long, \ ft. wide, and \ ft. thick con- 
tains \ cu. ft. X i X ii which is ^ cu. ft. 

129. 12 cu. in. X 10 X 8 = 960 cu. in., in box; 
2 cu. in. X 2 X 2 = 8 cu. in., in block ; 

960 cu. in. -r- 8 cu. in. =: 120, number of blocks. 
Or, 12 in.~2 in. = 6: 10in.-^2in. = 5; 
8in.-r-2 in. = 4; 
6 blocks X 5 X 4 = 120 blocks. 

NoTB. — The first solution is possible only when the dimensions 
of the box are respectively muUiples of the edges of the cubical 
block. In the second solution, the number of blocks that equal 
the length of the box, is taken as the multiplicand. This multi- 
plied by 5 gives the number of blocks that can be put in the box 
1 block deep, and this product multiplied by 4 gives the whole 
number of blocks that can be put in the box. 

130. 12 CU. in. x 10 X 6 = 720 cu. in., in box ; 

4 cu. in. X 2^ X H= 12 cu. in., in bar of soap; 
720 cu. in. -h 12 cu.in. = 60, number of bars. 
Or, 12 in. -r- 4 in. =3; 10 in.-- 2| in. = 4; 

6 in.-7-l| in. =5; 3 bars X 4X5=60 bars. 
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Note. — Since the length, width, and depth of the box are 
respectively mvMiplea of the length, width, and thickness of a 
bar of soap, the first solution is correct. 

181. 1728 cu. in. X (8 X 5 X 4) = 276480 cu. in., in bin ; 

276480 cu. in. ^ 2150.4 cu. in. = 128.67 +, no. bu. 
132. 62 X. 7854 — 28.2744, number sq. ft. in base; 

28.2744 cu. ft. X 7 = 197.9208 cu. ft., in cistern; 

1728 cu. in. X 197.9208 == 342007.1424 cu. in. ; 

342007. 1424 cu. in. h-231 cu. in. = 1480.55+, no. gal. 

(2) 1480.55 gal. -^ 31.5 gal. = 47.0^, no. barrels. 
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183. 62 X .7854 = 28.2744, no. of sq. ft. in base ; 

28.2744 cu. ft. X 9=254.4696 cu. ft. in cistern ; 

1728 cu. in. X 254.4696=439723.4688 cu. in. ; 

439723.4688 cu. in.^231 cu. in. = 1903.5648, no. gal.; 

1903.5648 gal. -^- 31.5 gal. = 60.43+, no. of bbl. 
134. 7 cu. ft. X 6 X 5^=231 cu. ft., in tank ; 

1728 cu. in. X 231 -^ 231 cu. in. = 1728, no. of gal. 

1728 gal. -^31.5 gal.=54f, number of barrels. 

186. 42 X .7854 X 6 = 75.3984, no. of cu. ft. in cistern; 
1728 cu. in. X 75.3984 = 130288.4352 cu. in. ; 
130288.4352 cu. in. ^231 cu. in. =564.019 +, no. gal. 

136. 36.1 sq. in. X 5 ^2 = 90.25 sq. in., area of triangle. 

y^90.25 = 9.5, no. of in. in side of equiv. square. 

187. 110 ft. -^3.1416 = 35.014+ ft., diameter. 

188. 94.248 ft. -^3.1416 = 30 ft., diameter; 

30 sq. ft. X 30 X .7854= 706.86 sq. ft., area av. sec. ; 
706.86 cu. ft. X 100=70686 cu. ft., solid contents. 
139. 91400000 mi. X 2 = 182800000 mi., diam. of orbit. ; 
182800000 mi. X 3.1416=574284480 mi., cir. orbit ; 
24 hours X 365^ = 8766 hours, in one revolution; 
574284480^8766 = 65512.7+, no. of mi. per hour. 
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140. 35400000 mi. X 2 = 70800000 mi., diam. of orbit; 
70800000 mi. x 3.1416=222425280 mi., cir. orbit ; 
24 hours X 87.9 = 21092 hours, in one revolution ; 
222425280-5-21092 = 105434.8 4-, miles per hour. 

141. 2 ft. 8 in. = 32 in.; 32 in. X 5 = 160 in.; 
1 ft. 10 in. = 22 in.; 22 in x8=176 in.; 
176 in. -i- 160 in. = 1.1, ratio between rates : 
3f mi. X 1.1=4.125 mi =4^ mi. 

Since the bov walks 176 inches while the man walks 
160 inches, the boy walks 1.1 times the distance walked 
by the man. 3| X 1.1 ^ 3.75 X 1.1 

142. 4 : 8 : : 40 ft. height of 1st tree = 80 ft. ; 
4 : 5 : : 40 ft. height of 2d tree = 50 ft. ; 

80 ft. — 50 ft. = 30 ft., diff. in heights of trees ; 

1/402 4- 30'^ = y'2d0(r^ 50, n o. of ft. between tops. 

Note.— A line drawn horizontally from the top of the second 
tree to the first tree will reach it 30 feet below its top ; and a line 
joining the tops of the trees will be the hypotenuse of a right-tri- 
angle of which 40 feet, the width of the stream, is the basey and 
30 feet, the difference in heights of trees, the pei^pendicular. 

143. ^^-|=^, part flowing in in 1 hour; 

^ + J +17^^ = J, part flowing out in 1 hour ; 
f — ^ = J, part of cistern filled each hour ; 
1-7- J = 3, no. of hours in which it will be filled. 

A quantity of liquid f^qual to | the capacity of the 
cistern flows in each hour, while a quantity equal to ^ 
of its capacity flows out each hour ; and hence the quan- 
tity in the cistern increases each hour by their diiference 
(J the capacity of the cistern), and this will fill the 
cistern in 3 hours. 
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